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ABSTRACT

With the USDA’s recent takeover of animal bioengineering regulation, public
comments have been reopened about the issue, with the Biden administration seeking
more information about public opinion. The debate over U.S. regulation has raged for
decades with a pro-genetic modification coalition seeking more efficient approvals and
the anti-genetic modification coalition seeking labelling, more open and strict approval
processes, and even outright bans. Each side has employed a variety of communication
approaches, chief among them the use of narrative.
This study aims to determine how narrative structures affect this debate. Using the
Narrative Policy Framework (NPF), I seek to examine this issue at the micro, meso, and
macro levels. My hypothesis is that there is a narrative effect at each level, and I test this
hypothesis with a novel online survey which employs a treatment narrative and measures
resulting changes in risk perception, character favorability, and policy solution
preference. I further employ a content analysis using the Narrative Policy Framework
codebook to characterize the distinctions in narrative use between opposing coalitions.
Finally, I present a typological analysis of public consumption documents related to
“playing God” cultural narratives.
My results indicate that GM policy narratives have the strongest effect on
opinions about policy solutions, that the villain/victim characters are more persuasive
than hero characterization, and that US respondents view this issue as global and personal
more than national. I also find that the opposing coalitions present the same villain (the
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government) and the same victims (human health/animal welfare), yet exhibit differing
explanations for the positioning of these characters. I provide evidence that each
coalitions uses narrative strategies and plot devices differentially, and that the use of
these strategies is likely tied to their perceptions as either the “winners” or “losers” of the
policy debate, and I show that the anti-genetic modification coalition has more
intracoalition cohesion than the pro-genetic modification coalition. I conclude that the
concept of “playing God” meets the NPF criteria of a macro cultural narrative and that
this narrative has three key elements.
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CHAPTER ONE: REVIEW OF LITERATURE
Many biotechnology experts argue that the current United States regulatory process for
animal genetic technologies is cumbersome and may be preventing any meaningful progress in
the industry (Cowan & Becker, 2006; Kling, 2009; Mandel, 2003; Miller, 2000). However, there
is not enough public support of these potential technologies to provide the push needed for
changes in a process mired in politicization. Previous studies have shown that the American
public is wary of any type of genetic modification (Frewer et al., 2013; Savadori et al., 2004).
They are particularly wary when it comes to modification of animals (Frewer et al. 2014; Henson
et al. 2008). However, an additional study has shown that these opinions can shift once citizens
have a clear understanding of the underlying science and are provided more information
concerning the specific reasons for the use of these technologies (McConnachie et al., 2019a).
In the world of science communication, it was initially thought that it was a lack of
communication from scientists which led to a loss of trust among the general public. However, in
attempting to bridge this gap, researchers began to discover that more communication did not
frequently result in more support from the average citizen. In fact, more targeted communication
frequently resulted in public opinion becoming even more strongly antagonistic toward the
sciences and entrenchment. This contradictory result may best be explained via the importance of
policy narrative. Essentially, scientists and policy makers are telling people a story. If this story
rings true to their experiences and beliefs, then it motivates them, but if it does not, then they
mistrust the source of the story. In the policy literature, this idea fits into the structure of the
Narrative Policy Framework.
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Importance
The practical importance of this research is most acutely economic. Studies show that
genetic modification (GM) techniques already allow certain areas of the agricultural industry to
increase profits by billions; however, this is only possible if consumers are willing to purchase
the products (Zilberman, Holland, & Trilnick, 2018). For many who work in animal genetics,
profit is not the driving factor behind shifting public opinion on GM animals. Many GM
technologies result in better animal welfare, such as cattle that need not be painfully de-polled
(McConnachie et al., 2019a). Frequently, GM benefits are ecological, such as the production of
cattle and sheep that produce little to no methane (Easter, 2019). Some GM benefits are useful in
disease prevention, such as modifications that prevent porcine respiratory virus outbreaks in
commercial pig operations (P.-G. Chen et al., 2017). Other GM benefits include animals that
make better models for biomedical research or animal cell cultures modified to produce
immunotherapies for humans (Bailey, 2019). However, the most important aspect of the GM
animal controversy is its potential impact on the 2050 food crisis. Multiple models have shown
that by 2050 the human population will exceed the planet’s ability to grow and produce food
(Pastor). Many argue that biotechnology is the key to bridging this gap. For example, technology
such as the AquaBounty salmon, which is capable of producing twice as much filet with the
same amount of feed and water space, may one day provide extra food for a starving planet
(Waltz). Given this potential outcome, it is vital that the American public give a fair hearing to
policy issues surrounding GM animal technologies.
The philosophical importance of this research comes from adding to the overall literature
about policy, especially science policy and narrative. There is a long history of scientists failing
to communicate their findings with the general public and with the general public being
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susceptible to the pull of misinformation. Scientific misinformation is so widespread that it
involves nearly every major instance of science interacting with policy (Ramsay, Kull, Lewis, &
Subias, 2010). For example, a significant number of Americans fail to believe any scientific
evidence concerning the human impact on climate change (McCright & Dunlap, 2011). Many
Americans also continued to believe the massively debunked idea that vaccines cause autism,
long after multiple studies have failed to find a causal link (Freed, Clark, Butchart, Singer, &
Davis, 2010). This widespread misinformation is not harmless; there is a measurable impact on
policy making, even when that misinformation is demonstrably false (Nyhan & Reifler, 2010).
Narrative might be the key element necessary to bridge the gap between what scientific
research uncovers and what the general public is willing to believe and accept because
presentations of highly technical information have the opposite effect on gaining the trust of the
public. Perhaps, the inherent human need to communicate via stories can be used by scientists
and technicians to reach a general audience, particularly as the work of science becomes more
technical and less penetrable by laypeople. Further, the Narrative Policy Framework allows for
the organized and empirical evaluation of using narratives in broader discussions of science
policies with the American. Therefore, it is the goal of this work to use the Narrative Policy
Framework to examine the role that narrative structure plays in public opinion, coalition
communication strategies, and cultural belief systems surrounding the issue of genetic
modification of animals and its regulation in the United States.
Theoretical Basis
General Premises
1.

Storytelling is an essential part of human existence; therefore, individuals use
narrative to process information and create meaning.
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2.

Individuals use narrative to contextualize policy making and form opinions about
policy alternatives.

3.

The Narrative Policy Framework consists of testable hypotheses that can be used
to objectively analyze the role of narrative in policy making.

4.

The Narrative Policy Framework can be used to uncover evidence that policy
narratives influence policy outcomes and that coalitions use narrative
differentially to influence policy outcomes.

Issue Specific Premises
5.

New GM technologies are rapidly being discovered; however, U.S. policy is
criticized by scientists and biotech companies as unnecessarily cumbersome and
poorly executed.

6.

There is little will among the American public to change GM animal policy
because Americans are largely opposed to the technology.

Therefore, the current study uses the Narrative Policy framework to analyze the role that
narrative plays in public opinion, coalitional arguments and the policy environment surrounding
the policy issue of genetic modification of animals in the U.S.
The Power of a Story
Premise 1: Storytelling is an essential part of human existence; therefore, individuals use
narrative to process information and create meaning.
Storytelling has held a prominent place in human society for as long as there has been
human society. From our earliest years, children’s play takes narrative form, then later, adult
4

leisure time is spent watching Game of Thrones or reading the latest murder mystery. Our
subconscious even uses our sleeping hours to tell itself stories in the form of dreams and
nightmares. Stories are also social and cultural. From the global spread of the parables of Jesus to
the impact of Uncle Tom’s Cabin on the American Civil War, narrative is so prominent a human
endeavor that one could make the claim that any human culture is simply the result of a shared
narrative or collective story. To provide an overview of the importance of narrative in human
existence, a brief look at both narrative theory, cognitive psychology, and neuroscience is
necessary.
Narrative Theory
Narrative theory begins with the assumption that narrative is the fundamental way in
which humans come to terms with their experiences. More specifically, narrative theorists seek
to uncover the distinctive aspects of narrative that make it so central to human thought. In other
words, narrative theorists want to learn how people make sense of stories but also how stories
help people make sense of their worlds. To accomplish this, these theorists make use of literary
studies, rhetoric, philosophy, linguistics, ethics, psychology, and gender theory, and these
theorists study all forms of narrative, from literature to oral narratives to everyday conversation.
There are three primary aspects of narrative theory. First, stories are present in all known
human cultures and civilizations (Yılmaz & Ciğerci, 2019). Second, narrative theorists claim that
stories are the primary way that humans construct reality (Bruner, 1991; Fisher, 1984) . Third,
narrative theory posits that stories are the primary means by which cultures communicate their
most important values, beliefs, and practices to their members (Pacanowsky, 1989). While these
basic tenets of the narrative theory are compelling; they are purely theoretical. Thus, it is up to
the scientific method to attempt to validate these assertions.
5

Neuroscience, Cognitive Psychology and Narrative
What narrative theory philosophically preposes, science attempts to measure Narrative
Theory proposes that stories are the primary way in which humans construct reality. Cognitive
scientist Jean Mandler made use of empirical studies to show that people process their daily
routines in the same way that they process folk tales. Mandler (YEAR) claims that individuals
have their own set of scripts for routine activities which they perform nearly automatically
because their brain has stored them in the form of narrative. These scripts are the heuristic our
brain uses so that some repeated portions of our lives take up less processing space in the brain.
The processing of Mandler’s scripts lights up the same portions of the brain that process
narrative (Mandler, 1978; Mandler & Johnson, 1977).
In Young and Saver’s The Neurology of Narrative (2001), they identify the key parts of
the brain related to narrative-making and narrative-understanding. Young and Saver describe a
network three regions which interact when a subject encounters a narrative or is asked to create
one. These regions are the amygdaloid-hippocampal system which organizes memories into
narrative form, the peri-sylvain region which constructs the language of narrative, and the frontal
cortex which is responsible for ordering the events of a story. Much of Young and Saver’s 2001
work comes from patients who have dysnarrativia or the inability to narrate. This can occur in
people who have brain damage in one of these three key regions. Young and Saver argue that
people who have completely lost the ability to assemble a story have essentially lose themselves
because it impairs so much of their lived experience and personality. The authors claim that their
work proves the idea the way we conceive of ourselves is through an internal story about who we
are (Young & Saver, 2001).
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Where narrative theory posits that narrative plays an important role in culture and the
communication of values and beliefs, neuroscience attempts to measure a story’s impact on the
brain and pro-social behavior which is the nearest measurable concept to the broad range of
culture. Paul J. Zak, the pioneering scientist responsible for demonstrating the bonding aspect of
oxytocin release in the brain, conducted experiments where he had individuals watch either a
narrative video or a video of random photos of the actors from the narrative which could not be
placed into a narrative order (CITATION). He measured free circulating oxytocin before and
after the video treatment. Zak and his colleagues found that those patients who watched the
narrative (a story about a father/son relationship from birth until death) saw significant spikes in
their oxytocin levels (Citation). The story had stimulated a similar response to actually being part
of this relationship. Further, Zak’s lab repeated a similar scenario with the video narratives
relating to issues such as climate change or animal welfare and saw a correlation between how
much money the patients were willing to donate and the oxytocin levels spiked by the narrative
(Barraza, Alexander, Beavin, Terris, & Zak, 2015; Zak, 2015). These results also confirm what
Koopman and Hakemulder found in their review of dozens of peer reviewed articles which
nearly all found that fiction has positive effects on people’s ability to be empathetic (Koopman &
Hakemulder, 2015). If narrative is fundamental to human thought, necessary to self-conception,
vital to pro-social behaviors, and one of the key elements of cultural communication, then it
stands to reason that stories also play a role in the policy process.
Narrative and Policy
Premise 2: Individuals use narrative to contextualize policy making and form opinions about
policy alternatives
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The human mind frequently finds itself capable of processing only small portion of
relevant information available (Simon, 1957). Thus, policy makers and citizens must make use of
a variety of cognitive shortcuts to sift through the deluge of data, claims, and opinions. One of
these potential shortcuts is the use of narrative to organize complex ideas into story form for
retention, comprehension, and evaluation. While there are many cognitive benefits to the reliance
on narrative, it can also potentially be manipulated by policy influencers with their own aims. In
fact, the average person seems to be more likely to depend on others to “construct their
understanding of political realities” for them, particularly when those others are direct
stakeholders in specific policy decisions (Berinsky & Kinder, 2006).
Frequently, the media and political influencers will seek to provide suggestions about
how certain decisions and situations should be understood. These suggestions are what political
scientists refer to as “frames” (Berinsky & Kinder, 2006; Druckman, 2001). A frame, according
to Gamson and Mogdiliani is a “central organizing idea or story line that provides meaning to an
unfolding strip of events, weaving a connection among them” (Gamson & Modigliani, 1994, p.
143). If a frame attempts to provide meaning, then it is, by its nature, not a neutral phenomenon.
Further, there is an overwhelming amount of evidence in the political science literature that
framing strongly effects opinion formation (Bobo & Kluegel, 1993; Chong & Druckman, 2007a,
2007b, 2007c; Druckman, 2001; Gilens, 1999; Kinder & Nelson, 2005; Koch & Peter, 2017). As
the media consumed by the average American becomes more purposefully partisan (citation?),
framing through narrative structure will continue to become even more influential, as competing
narratives are less likely to be encountered and individual policy narratives can become further
entrenched as part of a larger story.
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The role of narrative in policy does not end at framing. It extends into the creation,
adoption, and administration of policy as a whole. The three primary works of policy and
narrative in the literature include the work of Stone (1997), Fox and Miller (YEAR), Schram and
Neisser (YEAR), and Ospina and Dodge (YEAR). These three classic approaches form the
foundation onto which more recent narrative policy research is built.
In The Policy Paradox, Stone (1997) emphasizes the somewhat irrational nature of policy
understanding and decision making. At the root of Stone’s paradox is the idea that individuals
can hold contradictory policy beliefs at the same time and can use multiple different criteria to
decide if a policy was a success or failure. Stone blames this paradox on the complexity of many
policies, the fact that people are social creatures who are willing to shift opinions for group
cohesion, and the reality of living with contradictory objectives. Further, Stone argues that policy
analysis should be approached as storytelling if one wants collective action, and she further
discusses in detail the elements of storytelling that she believes are key to the policy arena. These
include the following:
1. Symbols: In policy, a symbol can serve as a shortcut in which multiple ideas, issues, or
actions can be communicated with a simple word, phrase, or picture.
2. Characters: Policy Narratives frequently have characters which have been assigned their
roles by one side of a policy dispute. Being cast as the hero or the villain can result in
powerful effects on a policy dispute.
3. Narrative arcs: These arcs frequently involve the concept of the hero overcoming. This
David and Goliath style story arch can be a powerful call to support the underdog.
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4. Metaphor: The use of metaphors is particularly powerful when the policy in question is
complex or difficult to characterize. This can frequently be seen in the ways in which
crime is referred to as a disease or pandemic policy being likened to “winning a war.”
5. Synecdoche: This narrative element is the use of one example to represent the entirety of
a policy issue. Stone’s stereotypical example of this effect can be seen in president
Reagan’s use of the “welfare queen” to attempt to cast all welfare recipients in the same
light as his one specific example.
6. Assigning causation: The ability to conclusively say whether the cause of a policy issue is
malicious, accidental, systemic or specific to one group makes it easier to assign villains
and heroes when useful.
Overall, Stone argues that storytelling influences policy in two overarching ways. First, it
helps people process the nature of the problem and the feasibility of any potential solutions.
Second, it places specific policies in the wider context of policy making and begins the
conversation about whether the solutions should be found in the community, through the state, or
within free market forces (Stone, 1997).
Less well known is Schram and Neisser’s Tales of the State: Narrative in Contemporary U.S.
Politics and Public Policy. In Tales of the State, Schram and Neisser ask “what are public
policies but stores narrating our relations (between citizens, between the citizen and the state,
between states, etc.) in politically selective ways?” (2). To this end, the authors have two primary
goals of the work. First, to highlight the role of narrative in policymaking. This goal is
accomplished by the inclusion of several chapters which provide specific examples of narrative
structures influencing policy. These examples range from the language found in the 1990s
Contract with America to the rhetoric of Clarence Thomas in his confirmation hearings, to the
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narratives involved in Reagan’s speeches on welfare and the cultural shift on gay rights. The
second primary goal of the authors is to undermine the elite control of state narratives and
encourage average citizens to find their voice in the country’s narrative (Schram & Neisser,
2003).
Further additions to the literature concerning policy narratives comes from Ospina and
Dodge in their 2005 articles where they explore the use of narrative inquiry in the study of
leadership in policy making. The authors claim that narrative inquiry research addresses two
issues related to their research program. First, they wanted to be able to do high quality
scholarship, and second, they wanted to be able to translate that high quality scholarship to
practitioners in the field of public administration. The key propositions in Ospina and Dodge’s
work are that narrative inquiry enhances policy and administration research by offering methods
for answering the theoretical questions which come out of interpretive approaches, allowing
researchers to account for experiences, contexts, attitudes, and voice, highlighting the different
ways in which individuals experience the same phenomena, and including the particular type of
knowledge that they argue can only be conveyed through narrative. From a purely practical
standpoint, Ospina and Dodge claim that narrative allows the public administration research
community to better communication their findings to the practitioner community (Dodge,
Ospina, & Foldy, 2005; Ospina & Dodge, 2005a, 2005b).
Miller and Fox’s Postmodern Public Administration takes the intersection of policy and
narrative one step further than that of Ospina and Dodge with their assertion that policy making
is not political or rational but purely consists of a “struggle for meaning capture” in which the
media, elected officials, interest groups, and citizens are all attempting to make their concepts of
reality definitive through narrative. Miller and Fox further argue that all political reality is
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constructed through language and that any hope for a more democratic government must come
with a more democratic approach to the national discourse more than anything else. To achieve
this level playing field of policy narrative discourse, Miller and Fox propose five “warrants of
discourse” which they claim would achieve a more democratic approach to governing and
administration at all levels. These warrants insist that discourse involve sincerity, situationregarding intentionality, willing attention, and substantive contributions (Fox & Miller, 1995, p.
11). If participants adhere to these warrants while also seeking to contest one another’s narrative,
then the authors’ contend the results will be both democratic and highly influential (Fox &
Miller, 1995).
In general, the policy literature is full of examples where narrative likely influences policy
but proving causation for such a nebulous concept can be somewhat elusive. For the purpose of
forming testable hypotheses concerning narrative’s role in policymaking, Jones, Shanahan, and
McBeth (YEAR) have refined and published their Narrative Policy Framework which has led to
dozens of studies that have depended our understanding of how narrative influences policy in a
wide variety of policy areas.

Narrative Policy Framework Overview
Premise 3: The Narrative Policy Framework consists of testable hypotheses that can be used to
objectively analyze the role of narrative in policy making.
Scholars have long been aware of the power of narrative in policy making, and the 1990s
saw the publication of numerous works which utilized post-positivist approaches to describing
this relationship (Forrester & Fischer, 1993; Hajer, 2002; Roe, 1994). Though these approaches
were beneficial in pointing out this important connection, their descriptive approaches were not
generalization, and thus, were largely rejected by the academic community which had become
12

increasingly interested in more quantitative, positivist approaches. It was in this environment that
the Narrative Policy Framework (NPF) was born. The NPF attempts to apply objective
methodologies to the subjective reality of policy narrative by harnessing the power of the
scientific method. Proponents of the NPF assert that it serves as a bridge which connects the
post-positivist belief in the importance of story in policy with the positivist need to have a
falsifiable and generalizable theory (Shanahan, Jones, McBeth, & Lane, 2013).
This new NPF approach was given approval by a policy heavyweight when it was
included in Sabatier’s Theories of the Policy Process (1999). With the recent explosion of the 24hour news cycle, it is more important than ever to continue to look for ways of understanding the
purposeful and inadvertent attempts at controlling policy narratives, and NPF provides a
framework for this endeavor. The central questions of the framework is “do policy narratives
influence policy outcomes?” To answer this question, NPF researchers use case studies from a
wide variety of policy areas and discuss key components such as narrative elements, narrative
strategies, and policy beliefs (Shanahan et al., 2013).
Narrative Elements in the Narrative Policy Framework
The foundation of NPF rests on the post-structural claim that narrative interpretation
might be unique to each person but foundational elements are present in all stories and are
frequently assigned meaning in more aggregate ways (M. Jones, Shanahan, & McBeth, 2014, p.
5). NPF focuses specifically on four of these narrative elements: setting, character, plot, and
moral. Each policy narrative element is examined with the following emphases:
Setting: Each policy narrative must situate the issue within a specific context, and it is this
context which represents the narrative setting. The setting of a policy narrative is the stage on
which the story takes place. This stage frequently includes any geography such as political or
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natural boundaries, legal or constitutional frameworks, or demographics. In essence, the setting
consists of all of the underlying facts within the story which all parties would agree upon (M.
Jones et al., 2014, p. 6). This general approach to setting allows the NPF to be used to analyze a
wide range of policy areas from climate change to obesity (Jones, 2014; McBeth, Clemons,
Husmann, Kusko, & Gaarden, 2013).

Characters: Most policy stories have heroes and villains, and much can be gleaned from who is
being presented as such. For example, the hero is the most important character in any policy
narrative in terms of convincing people to care about climate change (Jones, 2014). Frequently
these characters are individuals, but they can also be more abstract such as “the American
people” or “Mother Earth.” Other work suggests that the way in which characters are presented
can influence how a potential policy is accepted or rejected, specifically with portraying
individuals as deserving or not deserving of policy incentives (M. Jones et al., 2014, p. 6).

Plot: These story types include stories of decline, hurdles to progress, and helplessness/control
narratives (M. Jones et al., 2014). Shanahan’s (2013) work with wind turbine controversies in
Massachusetts has shown that nearly all narratives associated with the policy dispute centered
around the helplessness and control story type, thus proving that all of the groups who opposed
the building of the wind turbines were essentially telling the same story but from different
perspectives (Shanahan et al., 2013).

Moral of the story: The moral of most policy stories is the proposed solution. The moral of the
story is likely the point at which intra-coalitional differences might emerge. For example, one
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group of gun control advocates might seek to sway voters with the solution of a total assault
weapons ban while another group might see registration and purchasing restrictions as the
ultimate moral. In some cases the moral of the narrative/perceived solution is the maintenance of
the status quo (M. Jones et al., 2014, p. 7).

Levels of Analysis in the Narrative Policy Framework
For the purpose of analysis, the NPF examines policy narratives at three levels which are
termed micro, meso, and macro. It is a core assumption of the NPF that these levels operate
simultaneously and are only parsed separately because the overwhelming complexity of their
interactions would prohibit detailed study without first examining each part of the whole (M.
Jones et al., 2014, p. 10).
Narrative Policy Framework: The Micro Level of Analysis
The micro level of analysis is concerned primarily with the individual and how policy
narratives might shape personal opinion. Drawing heavily on the work of Lodge and Tabor
(2013), the micro level of NPF analysis a variety of theoretical drivers are attributed to efforts to
shape public opinion. Therefore, methods frequently employed at this level of analysis include
survey research of some kind. The primary benefit of micro level research is that survey research
is often simple and inexpensive yet can result in clear policy relevant results. The primary
disadvantage of the micro level of analysis is that natural experiments are frequently unavailable;
therefore, scholars are limited by the fact that survey results do not always directly mirror the
complex reality of public opinion. The theoretical basis for the micro level of analysis rests upon
ten postulates:
1. Bounded rationality

15

This postulate comes straight from Simon (1947), who argues that individuals are forced
to make decisions based upon limited information because they have limited time upon which to
gather information. According to Simon, this forces individuals to “satisfice” or settle for the
most acceptable alternative that they have among known options (Simon, 1990).

2. Heuristics
Because of the limitations discussed in postulate 1, individuals often rely on processing
shortcuts to facilitate their decision making. These shortcuts are termed “heuristics” and can take
many forms such as bias, reliance on expertise, or past experiences (M. Jones et al., 2014;
Kahneman, 2011, p. 12).

3. Primacy of affect:
In essence the primacy of affect is the idea that emotion comes before reason.
Psychologists have specifically measured the phenomenon in a series of experiments which
found that a positive, negative, or neutral value assignment takes place 100-250 milliseconds
before cognition begins. Therefore, individuals have emotional reactions to policy before they
even cognitively process the policy (M. Jones et al., 2014, p. 12).

4. Two kinds of cognition:
It is postulated that cognition occurs in two ways which can occur simultaneously.
Cognitive system 1 is the unconscious and automatic thought process which exist from birth or
are the result of many years of extensive practice. Cognitive system 2 is the process necessary to
process more complex thought that cannot be handled by system 1. This could include following
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a recipe, reading a complex treatise, reading body language, or solving a math problem. System
2 operations cannot only happen serially and makes up the minority of human cognition when
compared to system 1. Further, system 1 can interact with system 2 via affective signals, but it is
much more resistant to change than system 2 (Kahneman, 2011).

5. Hot cognition
Hot cognition refers to the individual need to assign affect to all new concepts. This
assignment occurs through attempts to associate the new concept with a portion of their existing
understanding of the world which is already tied to a system 1 affective attachment (M. Jones et
al., 2014, p. 12).

6. Confirmation and disconfirmation bias
Confirmation bias is the tendency among individuals to view evidence as stronger if it
agrees with their prior beliefs while disconfirmation bias is the opposite in which evidence that
runs counter to an individuals preconceived ideas takes longer to process and is less like to be
accepted without significant challenge (M. Jones et al., 2014; Lodge & Taber, 2005; Taber &
Lodge, 2006).

7. Selective exposure
In conjunction with confirmation bias, selective exposure is the tendency of individuals
to pre-select sources of information that are congruent with their beliefs and biases (M. Jones et
al., 2014) (Kunda, 1990; Taber & Lodge, 2006).
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8. Identity-protective cognition
Confirmation/disconfirmation biases and selective exposure are used to reinforce and
protect the individual’s predetermined idea about themselves and their identity and
understanding of themselves (M. Jones et al., 2014; Kahan, Braman, Gastil, Slovic, & Mertz,
2007).

9. Primacy of groups and networks:
This postulate asserts that people do not make decisions and assign value completely
independently; they do so while surrounded by relationships and networks. Individuals rely on
these associations as another shortcut to understanding and making judgements about the world
(Jones, 2014; Kahan & Braman, 2006).

10. Narrative cognition:
NPF asserts that narrative is the primary way in which individuals make sense of the
world and their place in it (Polkinghorne 1988). Exogenously, narrative is the principal form of
communication between individuals and groups. Endogenously, it is the preferred heuristic for
the organization of thoughts, feelings, and memories (Berinsky & Kinder, 2006; Jones, 2014; M.
Jones et al., 2014).

It is from these ten postulates that the NPF justifies the role that narrative communication
and cognition play in policy making. This micro level of analysis leads to the refinement of the
connection between policy narratives and individuals by turning them into a list of hypotheses
which can be tested experimentally. These hypotheses include the following:
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“Hypothesis 1: As a narrative’s level of breach increases, an individual exposed to that narrative
is more likely to be persuaded” (M. Jones et al., 2014, p. 14).
In this hypothesis, the level of breach indicates how non-conforming or unusual the narrative is.
Narratives that fit the status quo expectation are considered to have a low level of breach.

“Hypothesis 2: As narrative transportation increases, an individual exposed to that narrative is
more likely to be persuaded” (M. Jones et al., 2014, p. 14).
In this hypothesis, the concept of narrative transportation is indicative of the immersive quality
of a policy narrative. The more the individual is captivated by the story, the greater its narrative
transport.

“Hypothesis 3: As perception of congruence increases, an individual is more likely to be
persuaded by the narrative” (M. Jones et al., 2014, p. 14).
The perception of congruence increases as the individual sees the narrative are more in line with
their own understanding of the world.

“Hypothesis 4: As narrator trust increases, an individual is more likely to be persuaded by the
narrative” (M. Jones et al., 2014, p. 14).
Narrator trust indicates the level of confidence or faith that the individual has in the source of the
narrative.
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“Hypothesis 5: The portrayal of policy narrative characters (heroes, victims, and villains) has
higher levels of influence on the opinions and preference of citizens, elected officials, and elites,
than scientific of technical information” (M. Jones et al., 2014, p. 14).
Individuals have affective responses to characters, both positive and negative. The levels to
which they identify with a character or characters in the narrative influence their perception of
the policy.
As of 2014, Jones, Shanahan, and McBeth (YEAR) confirm that only hypotheses 1 and 4
were untested in the NPF literature. The majority of studies using the NPF have tested hypothesis
three, though more recent work trends toward testing of hypothesis 5. Overall, the primary
purpose of the NPF micro level of analysis is to deduce the degree to which policy narrative can
impact public opinion, which provides the foundation for the next two levels of analysis (M.
Jones et al., 2014, p. 14).
Narrative Policy Framework: The Meso Level of Analysis
The meso level of analysis is primarily concerned with the ways in which narratives
function within a policy system, subsystem, or regime. Much of the discussion of policy at this
level is incorporated from other more widely accepted policy process theories such as Sabatier
and Jenkins-Smith’s Advocacy Coalition Framework (ACF). Central to the ACF is the idea that
there are three kinds of beliefs: core beliefs, policy beliefs, and secondary beliefs. Core beliefs
are those that are fundamental to who someone is as a person. They are too broad to directly
influence policy making, though they offer foundational truths. A policy core belief is more
specific to one policy area. An example of a policy belief would be something like one’s view of
the proper role that economic markets play in government. Both types of core beliefs can change,
but over a long period of time. So dramatic is this change that it is referred to by Sabatier
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(YEAR) and Jenkins-Smith (YEAR) as enlightenment. The third type of belief is a secondary
belief which involves how a person views the best way to implement policies. Secondary beliefs
get to the smaller, more practical parts of policy. With secondary beliefs, change is more likely,
especially through what the authors call “policy learning,” when the results of policy
implementation or pleas from experts force policy makers to confront and potentially change
their secondary beliefs about the best way for policy to move forward (Jenkins-Smith, Nohrstedt,
Weible, & Sabatier, 2014).
People who have similar types of beliefs and operate within the same policy subsystem
can form what Sabatier and Jenkins-Smith call coalitions(Jenkins-Smith et al., 2014). These
coalitions work together to achieve policy goals over time. Within the same subsystem,
coalitions compete with one another for dominance (P. A. Sabatier & Weible, 2007). Therefore,
policy narratives and their narrative elements reflect the deep core beliefs of a the coalition. As
these coalitions construct their narratives, they choose specific narrative elements (characters,
setting, plot, etc.), which bring to light their particular policy reality. These narratives are
frequently created with the goal of influencing the policy process. In this way, the meso level of
analysis examines a more distal part of a linear process because it examines the coalitions
attempts at using narrative to affect public opinion, which is measured at the micro level of
analysis (Shanahan, Jones, & McBeth, 2011). As with the micro level, the meso level consists of
testable hypotheses that includes the following:
Hypothesis 1: Groups or individuals who are portraying themselves as losing on a policy issue
will use narrative elements to expand the policy narrative to increase the size of their coalition.
(M. Jones et al., 2014, p. 18)
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Hypothesis 2: Groups who are portraying themselves as winning on a policy issue will use
narrative elements to contain the policy issue to maintain the coalitional status quo (M. Jones et
al., 2014, p. 18).

Hypothesis 3: Groups will heresthetically employ policy narratives to manipulate the
composition of political coalitions for their strategic benefit (M. Jones et al., 2014, p. 18).

Hypothesis 4: Higher incidence of the devil shift in policy subsystems is associated with policy
intractability (M. Jones et al., 2014, p. 18).
The devil shift is the attempt by policy actors to “exaggerate the malicious motives, behaviors,
and influences of opponents” (Sabatier 1987).

Hypothesis 5: Advocacy coalitions with policy narratives that contain higher levels of coalitional
glue will more likely influence policy outcomes (M. Jones et al., 2014, p. 18).
Policy glue is defined as “coalition stability, strength, and intra-coalition cohesion” (Shanahan
2011)

Hypothesis 6: Variation in policy narrative elements helps explain policy learning, policy
change, and policy outcomes (M. Jones et al., 2014, p. 18).

Hypothesis 7: When exogenous public opinion is congruent with a coalition’s preferred policy
outcomes, coalitions will offer policy narratives that seek to contain the subsystem coalition by
maintaining the status quo membership of the coalition (M. Jones et al., 2014, p. 18).

22

Hypothesis 8: When endogenous public opinion shocks are incongruent with a coalition’s
preferred policy outcome, coalitions will offer policy narratives that seek to expand the
subsystem coalition (M. Jones et al., 2014, p. 18).

Hypothesis 9: The media can be a contributor to advocacy coalitions (M. Jones et al., 2014, p.
18).
For meso-level tests of these hypotheses, the methodology of choice seems to be
quantitative content analysis of policy narratives put forth by policy systems and coalitions.
These students have included work about interest groups and policy beliefs (McBeth, Lybecker,
& Garner, 2010), interest groups and political strategies (McBeth, Shanahan, Hathaway, Tigert,
& Sampson, 2010), and media policy beliefs and strategies (Shanahan, McBeth, Hathaway, &
Arnell, 2008). These studies have look at changes over time (McBeth, Shanahan, Arnell, &
Hathaway, 2007), and they have examined both printed, spoken, and audio-visual data (McBeth,
Shanahan, Arrandale Anderson, & Rose, 2012). The advantage of meso level analysis is that the
codebook has been thoroughly developed and shown to be reliable, and policy narratives are
available free to the general public. The disadvantage of this approach is the amount of time it
takes to code the data (Shanahan et al., 2013).

Narrative Policy Framework: The Macro Level of Analysis
The NPF macro level of analysis is the portion of NPF analysis that has received the least
amount of attention and research. At the macro level, Jones and McBeth argue that the
framework can examine cultural and institutional policy narratives that permeate society over

23

longer periods of time (M. Jones et al., 2014, p. 19). Their descriptions of the way in which
policy evolves in a stew of society and culture is reminiscent of Kingdon’s famous “primordial
soup” from which issues emerge onto the agenda (Kingdon & Stano, 1984). Though there is
currently only a single example of the NPF macro level in peer reviewed publication, these types
of studies should span multiple policy subsystems and likely rely on historical or archival
analysis. Overall, the macro level would involve any attempt at understanding how these macro
policy narratives which are embedded in cultures may influence public policy (M. Jones et al.,
2014, p. 19).
More recent theoretical work on the macro level has focused on the way in which the
macro level policy beliefs influence the meso level policy narratives. In this light, the NPF macro
level begins to overlap Cultural Theory, which is simply the idea that individuals make sense of
the world by viewing it through the lens of social relationships and cultural frames (Douglas,
2004). Cultural theory is generally organized into four macro-like frames which include
individualist, hierarchical, egalitarian and fatalist (Thompson, 2018). Ney (2014) has claimed
that by united NPF’s structure with Cultural Theory’s typology, there emerge the possibility of
testable theories in three areas: policy debate, policy oriented learning, and the strategic use of
policy narratives (Ney, 2014). From his observations, he proposes the following hypotheses that
should be empirically tested (M. Jones et al., 2014, p. 230):

The Policy Debate
Hypothesis 1: Policy argumentation translates the three active macro-level cultural frames into
meso-level policy narratives. Each policy narrative displays the characteristic strengths and
weaknesses of the underlying cultural frame. The three policy narratives delimit a discursive
space in which puzzling and learning take place.
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Hypothesis 2: The more policy narratives articulating the active cultural frames from the
Cultural Map, the wider the scope of policy conflict in a policy debate. The scope of conflict is
widest if the debate features all three “active” cultural frames.
Ney (YEAR) refers to three of the four Cultural Theory frames (individualist, hierarchical, and
egalitarian) as active because the fatalist frame is based upon the idea that nothing can be
controlled, only reacted to.

Hypothesis 3: Vague and impersonal characters and causal mechanisms as well as an
agreement on the nature of victims across policy narratives indicate a low level of polarization
in the debate. Conversely, the more explicitly policy narratives apportion blame—either in terms
of characters or in terms of causal mechanisms—the more polarized a debate.

Policy Oriented Learning
Hypothesis 1: The substantive regions of learning emerge from the inherent selectivity of
cultural frames. These generate in-built blind spots and vulnerabilities. However, each frame
provides the cognitive and normative resources for spotting blind spots and mitigating
vulnerabilities.
Hypothesis 2: Policy-oriented learning takes place when a coalition adapts all or part of its
narrative and/ or adopts of all or parts of a rival coalition’s policy narrative.
Policy oriented learning, as it is discussed in Ney’s work, comes directly from Sabatier’s
Advocacy Coalition Framework. According to Sabatier, policy oriented learning occurs when the
results when various forces cause policy makers to confront and potentially change their
secondary beliefs about the best way for policy to move forward (Sabatier, YEAR).
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Hypothesis 3: The wider the scope of policy conflict and the lower the degree of polarization, the
more likely is policy-oriented learning.

Strategic Use of Narratives
Hypothesis 1: Interaction between coalitions may create three pathways into polarization. Pairwise alliances of coalitions across the Cultural Map reject the heroes and villains (and victims)
of the excluded coalitions.

Hypothesis 2: Exclusion and inclusion from debate give rise to perceptions of losing (the
excluded) and winning (the parties to pair-wise alliances). These may structure debate in a way
that encourages the strategic deployment of policy narratives
Ney loosely defines “pair-wise alliances” as those that result from two coalitions that join forces
to exclude another (YEAR: 215).

Hypothesis 3: Pair-wise alliances risk instituting regimes prone to specific forms of policy
failure. These policy failures are likely to exacerbate polarization as excluded coalitions try
harder to expand and pair-wise alliances seek to contain the policy issue
While Ney’s proposed macro-level hypotheses have not been tested in the peer reviewed
literature, Jones, Shanahan, and McBeth included his work in their comprehensive look at their
NPF, The Science of Stories. This inclusion into the primary guide to the NPF indicates that
Jones, Shanahan, and McBeth see his approach as consistent with their theoretical hopes for the
macro level of the NPF.
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The Narrative Policy Framework in Action
Premise 4: The Narrative Policy Framework can be used to uncover evidence that policy
narratives influence policy outcomes and that coalitions use narrative differentially to influence
policy outcomes.
Clearly, the NPF is useful for the organization of story elements and for providing
testable hypothesis in an otherwise nebulous area of study. However, the more practical question
to ask is “has the narrative policy framework been used to show how a policy narrative might
actually influence policy?” The following brief examples are given as answers to this question.
The first example is a micro level analysis which illustrates how policy narrative elements can
affect personal policy opinions. The second example is a meso level analysis which demonstrates
how coalitions use constructed narratives to control the scope of a policy conflict. Though each
of these examples is but a snapshot of the NPF in action, they provide a look at the practical
application of this framework.
Narrative Policy Framework Example 1: The Restoration of Bison in Northeastern Montana
In order to test the ability of narrative to effect policy, Shanahan, Adams, Jones, and
McBeth devised an experiment involving the issue of bison restoration on public grasslands.
They sent emails to 2,500 potential respondents in Montana in which they asked them their
opinion on the issue, asked them to read one of five narratives, and then asked them again about
the issue. The five narratives included a control narrative with basic information about bison, a
pro-restoration stance with an inadvertent cause, a pro-restoration stance with an intentional
cause, an anti-restoration stance with an inadvertent cause, and an anti-restoration stance with a
intentional cause. The length, presentation, and structure of each narrative was kept the same;
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however, the villains, victims, and heroes were manipulated. The following is an excerpt from
one of these narratives:
“Anti-restoration Policy Stance with Inadvertent Causal Mechanism: While the near elimination
of bison as a wild species in Montana was a tragic mistake, we need to recognize that the days of
vast herds of bison on the public prairie lands they once inhabited are indeed past. Well-meaning
groups would like to see bison back in its original habitat, but the fact of the matter is that habitat
is simply gone” (M. Jones et al., 2014, p. 73).
A total of 772 respondents answered the survey questions. The dependent variable of the
study was policy opinion change, and the independent variable was the narrative provided. A
priori policy preference was controlled for, and two statistical tests were performed. First, a
paired t-test was used to examine policy opinion changes after exposure to the treatment. Second,
an ordinary least squares regression analysis was conducted to allow for the isolation of the
effect of the causal mechanism while controlling for other variables such as political ideology .
Once the analysis had been conducted, the results indicated that five out of six groups reading a
policy narrative had a significant change in opinion, with those changes occurring in the
direction of the narrative which the groups read. Only the control group saw no significant
change in opinion. When looking at changes in the causal mechanism (inadvertent or
intentional), only the narratives which utilized the intentional causal mechanism resulted in
statistically significant changes in opinion. Therefore, in this instance, an NPF based experiment
which manipulated only narrative elements measured the ability of these elements to change
policy-based opinions (M. Jones et al., 2014, p. 84).
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Narrative Policy Framework Example 2: Proposed Jaitapur Nuclear Facility
To measure the effect of coalition efforts to control scope through narrative, Gupta,
Ripberger, and Collins (YEAR) examined the policy issue of the potential building of the
world’s largest nuclear power generating facility in Jaitapur, India. There are two competing
coalitions in the policy environment, with the pro-facility coalition being the well-funded
Department of Atomic Energy (DAE), which is well connected but with limited oversight. The
anti-facility coalition lacks structure, financial backing, and political influence. However, the
events at the Fukushima nuclear facility in Japan in 2011 have received widespread coverage in
the Indian media in recent years. The authors generate a series of hypotheses that can be tested to
uncover the ways in which each coalition will attempt to expand or limit the scope of this policy
conflict. These hypotheses relate to which coalition is more likely to identify winners in their
narrative, stress the concentration of benefits/costs, stress the diffusion of benefits/costs, use
symbols in their narratives, use policy surrogates, and stress scientific certainty (M. Jones et al.,
2014, p. 94).
To test these hypotheses, the authors undertook an analysis of 264 newspaper articles
published between 1990 and 2011 which contained the Boolean term “Jaitapur+Nuclear.” The
researchers then recorded the names of any organizations mentioned and their beliefs about
nuclear energy in the region. This resulted in a list of 100 catalogued organizations, though when
the number of mentions was counted, those with fewer than three mentions were excluded,
resulting in a final list of 21 organizations with 9 supporting and 12 opposed. Once this list had
been established, the authors created an archive of public documents focused on the Jaitapu site
that had been disseminated by each organization. Of these documents 28% were created by the
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pro-nuclear coalition while 78% were created by the anti-nuclear coalition. The documents were
then coded by following the NPF codebook. This codebook consists of yes/no questions which
indicate the presence or absence of key narrative strategies from the meso level hypotheses
(Shanahan 2013). Based upon the results of this coding, the anti-nuclear side was seen as
primarily referring to itself as the “losing side,” while the pro-nuclear coalition seemed to
perceive of itself as the “winning” side. The dependent variable of this study are the narrative
strategies used by each coalition (M. Jones et al., 2014, p. 96).
The results of this study show that the losing coalition’s narratives strategies included
concentration of benefits and diffusion of costs, use of symbols, use of policy surrogates, and
disputing of science. The winning coalition’s narratives included diffusion of benefits, limited
use of symbols, and use of scientific certainty. These results indicate that the two sides of this
dispute do use narrative differently, with the winning side attempting to maintain the status quo
by limiting the scope of the issue, and the losing or anti-nuclear side using narrative to expand
the scope of the issue to include events like Fukushima or broader ecological issues. However,
the limited dataset prevented the authors from generalizing this information beyond Jaitapur (M.
Jones et al., 2014, p. 103).
The Policy Issue at Hand: U.S. Policy for Genetically Modifying Animals
Premise 5: New GM technologies are rapidly being discovered; however, U.S. policy is
criticized as unnecessarily cumbersome and poorly executed.
To understand how this issue emerged, one must first look at a brief history of biotech
regulation. For the past century, federal agencies have expanded their power as Congress has
repeatedly delegated broad authority to executive branch agencies in the interest of efficiency.
This has allowed these agencies, including the Food and Drug Administration (FDA) and U.S.
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Department of Agriculture (USDA), to interpret rules to their own advantage. In 1946, Congress
passed the Administrative Procedure Act, which reigned in some of the excesses. This Act
allowed for judicial review of regulatory issues and provided for a public comment process.
However, agencies have responded by issuing guidance documents instead of formal regulations.
These guidance documents claim to be non-binding, but in practice, compliance with them is the
only way to make any progress within the agency’s bureaucracy (Cohrssen & Miller, 2018).
It was in this climate of agency overreach that the first GM animal was produced in 1985,
the White House’s Office of Science and Technology Policy responded by issuing the
Coordinated Framework for Regulation of Biotechnology. The primary purpose of this
framework was to identify which GM organisms actually required federal review. This
framework limits additional government regulation to those organisms which combine genetic
material from organisms who each come from a different genus, later known as transgenic
genetic modifications (Van Eenennaam, Wells, & Murray, 2019). It was not until the FDA’s
2009 “Regulation of Genetically Engineered Animals Containing Heritable rDNA Constructs”
that this distinction was erased. This represents the first time that regulation was based on the
process that created the animal and not the specific characteristics of the animal that was
produced. This document also represents a significant departure from the original executive
branch guidelines, which specifically state that GM animals that are not transgenic should have
limited oversight, and that oversight should only occur “when the value of the reduction in risk
obtained by additional oversight is greater than the cost thereby imposed” (Policy, 1992, p.
6753).
The United States does not have specific federal legislation that addresses genetic
modifications of living things or genetically modified organisms. Instead, GM products are
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regulated under existing legislation which governs approval for more conventional agricultural
products. When it comes to GM plants, regulation falls under the umbrella of the US Department
of Agriculture’s Animal and Plant Health Inspection Service, more specifically under the Plant
Protection Act. However, GM animals, whether for scientific research, food production, or pest
elimination, all fall under the jurisdiction of the Food and Drug Administration (Acosta, 2014).
Interestingly, this jurisdiction appears to comes specifically from the Federal Food, Drug, and
Cosmetic Act (FD&C Act) which never mentions genetic modification of any kind or any
specific animal production processes.
In response to emerging technology, the FDA published its 2008 guidance document
titled “Regulation of Genetically Engineered Animals Containing Heritable rDNA Constructs.”
This document outlines the argument that all recombinant DNA which is introduced into an
animal is defined as a “new animal drug” (Regulation of Genetically Engineered Animals
Containing Heritable rDNA Constructs, 2008). It was this definition that the FDA used to lay
claim to the regulation of GM animals via its FD&C Act (Cohrssen & Miller, 2018). Therefore,
any new GM animal or animal product technology must be approved through submission to the
FDA of a New Animal Drug Application (NADA). The current guidance document also includes
the types of modifications which now fall under FDA regulation. These modifications include:
biopharma animals, research animals, xenotransplant animals, companion animals, disease
resistant, and food animals (Policy, 1992). Each of these types of GM animals are regulated
under other government agencies. For example, research animals are covered under the National
Institutes of Health. Food animals are covered under the USDA. This allows the FDA to get its
fingers into the processes and policies of other agencies.
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While many in the agriculture and biotechnology sector had hoped that this issue would
be addressed in the 2018 Farm Bill, genetic modification was only mentioned in terms of
research funding (Congress, 2019). In light of this omission, the FDA released its “Plant and
Animal Biotechnology Innovation Action Plan," which promised updated information on the
guidelines and a more efficient pathway to approval sometime in 2020 (Administration, 2018).
As of January 2021, outgoing Trump cabinet member, USDA Secretary Sonny Perdue managed
to end the agency turf war over GM technology in livestock. Perdue and Assistant Secretary for
Health and Public Health Services, Admiral Brett Giroir, signed a memorandum of
understanding that shifts oversight of certain animals (including cattle, sheep, swine, goats,
equines, catfish, and poultry) which are genetically modified for agricultural purposes. The new
framework would call upon the USDA to be the watchdog for both animal and human health by
providing end to end monitoring from pre-market data to post-market food safety. In the official
USDA press release, Perdue is quoted as saying, “In the past, regulations stifled innovation,
causing American businesses to play catch-up and cede market share…Establishing a new,
transparent, risk and science-based regulatory framework would ensure this continues to be the
case” (Perdue, 2021). Now that the Biden administration has taken over, it remains to be seen
how this new framework might unfold; however, Biden’s tapping of former Monsanto executive
Tom Vilsack as Secretary of Agriculture likely means a biotech friendly term, which may not sit
well with a hesitant American public (Charles, 2021).
U.S Public Opinion and the GM Animal Debate
Premise 6: There is little will among the American public to change GM animal policy because
Americans are largely opposed to the technology.
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The last twenty years have seen light speed advancements in the ability to edit the
genome of nearly any living organism. Genetic modification (GM) such a CRISPR Cas 9 allows
scientists to make precision alterations in an organism’s genetic code which could yield massive
results in the spheres of human medicine and agriculture. While the ability to genetically modify
plants for food production has reached widespread use in the US with 94% of soybeans and 88%
of feed corn being genetically modified, GM animals are becoming the next big avenue for
biotech research (Wechsler, 2017). The most recent advancements in genetics and reproductive
technologies have made it possible to genetically engineer animals for pest control and food
production. The first example of this technology coming into the market is the Atlantic Bounty
salmon, which grows 40% faster than normal Atlantic salmon, thanks to the addition of the
growth hormone gene from Chinook salmon (Hoag, 2003). The most recent example is the
discovery that a small genetic alteration can produce market hogs who are immune to the most
deadly and expensive porcine disease in the industry (Whitworth et al., 2015). The last two
decades of genetics and genomics research has yielded massive leaps forward in the scientific
community. However, as these developments have entered the consumer market, an interesting
phenomenon has occurred. The majority of consumers do not want genetically modified (GM)
foods/products and are even willing to pay more to avoid them; however, genetically modified
crops such as corn and cotton have taken over the industry without any significant revenue losses
to the companies that produce them.
The academic literature is clear; consumers do not want genetically modified products of
any kind, no matter the percentage of GM ingredients. For example, two metanalyses looked at
consumer attitudes by measuring either a “willingness to accept.” These analyses show than an
overwhelming majority of US consumers are not willing to accept GM food (Hall, Moran, &
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Allcroft, 2006; Lusk, Jamal, Kurlander, Roucan, & Taulman, 2005). However, these data is now
more than a decade old. Do more recent studies show a change in consumer attitudes? Yes there
is a change; however, consumers have become even more interested in avoiding these products
A longitudinal study conducted by the Hartman Group shows that avoidance of GM crops is
growing. Seventy percent of customers who seek to avoid GM products do so because of “health
and well-being concerns,” while 34% cite “environmental impact concerns” (Hartmann Group
2018). The level of consumer acceptance of GM products may also be influenced by traits such
as political ideology, religious belief, and perceptions of morality. For example, Chen et al.
(2002) found a statistically significant impact of Protestantism on willingness to purchase
genetically modified foods (H.-Y. Chen & Chern, 2002). In terms of political ideology,
conservatives are generally less willing to trust scientific authorities, but when it comes to
genetic modification of food, they are more willing to purchase GM food products than their
liberal counterparts (Pechar, Bernauer, & Mayer, 2018).
Studies indicate that some of the consumer’s unwillingness to accept GM products comes
primarily from a lack of knowledge. Public awareness of GM products is low, with one study
finding that 52% of Americans have heard very little about GM foods. The same study found
that 19% of Americans have heard nothing at all about these products (Funk & Kennedy, 2016).
Additional research has shown that many people do not realize they are already purchasing
genetically modified corn and soy beans (Hallman, Cuite, & Morin, 2016). Whether increased
acceptance of GM products comes from increased understanding is still a question up for debate.
Certain studies have found that increasing knowledge about genetic modification correlates with
decreasing levels of acceptance (Huffman, Rousu, Shogren, & Tegene, 2007; McCluskey,
Grimsrud, Ouchi, & Wahl, 2003; Vecchione, Feldman, & Wunderlich, 2015). Other studies have
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found that increasing knowledge results in increasing acceptance (Beam, Hutchens, &
Hmielowski, 2018; Cuite, Aquino, & Hallman, 2005; McComas, Besley, & Steinhardt, 2014;
Mielby, Sandøe, & Lassen, 2013). There are even further studies that find no relationship t all
(Grimsrud, McCluskey, Loureiro, & Wahl, 2004; Verdurme, Gellynck, & Viaene, 2002).
The debate over the genetic modification of animals is complex. Glofish, a small fish
genetically engineered to glow under blacklight are available at pet stores throughout the country
with little complaint (Peddie, 2008). However, once the FDA approved the first animal
modification for food production, the AquAdvantage salmon, the debate began to rage. The
AquAdvantage salmon is essentially an Atlantic salmon with the growth hormone gene of the
Chinook salmon. This relatively small genetic change results in a fish which can reach market
size in one third of the time using less feed input (Fletcher & Davies, 1991). Final FDA approval
of the salmon took 20 years to complete, leaving the company responsible nearly bankrupt (Van
Eenennaam & Muir, 2011). As gene editing has gotten cheaper since the development of the GM
salmon, particularly with the advent of CRISPR Cas 9, this level of regulation makes most of
these technologies unsustainable for businesses (Doudna & Charpentier, 2014). Therefore,
successful adoption of GM technologies depends on a more fruitful regulatory system, and a
more fruitful regulatory system will only be designed when public opinion becomes more
accepting. Previous work has shown that Americans are more accepting of the genetic
modification of animals than their European counterparts, but they are still very much opposed to
eating the products of animal genetic modification (Frewer, Coles, Houdebine, & Kleter, 2014;
Frewer et al., 2013).
Overall, Americans considered genetically modifying animals to be much less acceptable
than doing so to plants, although both are opposed (Henson, Annou, Cranfield, & Ryks, 2008;

36

Savadori et al., 2004). In fact, one survey found that the public rates GM animals as the most
negative of all food technologies, including pesticides and hormone injections (Henson et al.,
2008). However, an additional survey found that people were more likely to support genetic
modification of food animals if they believed the motivation for the modification was animal
welfare instead of profit. In this study by McConnachie, respondents were asked about cattle
who had been modified to receive the POLLED gene which prevents cattle from growing horns.
Though respondents were initially opposed, many of their opinions became more favorable once
they understood that dehorning cattle was a necessary though somewhat painful experience
(McConnachie et al., 2019a). The results of this study indicate that there is more work to be done
to determine if the public’s distaste for GM animals can be swayed by their even stronger desire
for good animal welfare.
Conclusion
The purpose of this review of literature is to lay out the theoretical foundation for the
novel studies that make us the current work. This review has hopefully provided sufficient
evidence to the reader that stories are a foundational part of the human experience and that these
stories can affect the policy decisions that individuals and organizations make. Further, the
Narrative Policy Framework has been shown to provide testable hypotheses which can be used to
quantitatively examine the effect that narrative has on policy, particularly the way in which the
macro level of analysis influences the meso level of analysis which then leads the individuals at
the micro level of analysis to seek to make policy change. Therefore, given that the issues of GM
animal technology involve a lack of public support and a power struggle between government
departments with different ideas about oversight, the use of the NPF to further investigate the
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role that narrative plays on GM animal policy at all three levels of analysis should represent a
worthy research endeavor.
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CHAPTER TWO: NARRATIVE STRUCTURES AND PERCEPTIONS OF RISK AND
ACCEPTANCE IN THE ANIMAL GENETIC MODIFICATION DEBATE

Introduction
With the advent of CRISPR Cas 9, genomic alteration technologies are advancing at
exponential rates. However, public acceptance and the US government’s regulation of these
modifications are moving much more slowly. Nevertheless, the scientific community believes in
the safety of genetically modifying animals for agricultural, ecological, and biomedical purposes.
Scientists also see this technology as one weapon in the coming fight to feed a rising population
on a planet with a rapidly changing climate. With the world’s population expected to reach nine
billion by 2050, researchers estimate that food production must increase by 70% to meet this
demand, even as arable land availability is dwindling (van Dijk, Morley, Rau, & Saghai, 2021).
Thus, many scientists believe that biotechnology is one important part of meeting the challenge
of feeding an exploding human population (Nellemann & MacDevette, 2009).
While scientists frequently view GM technologies as key to a race against the looming
2050 crisis, biotech companies have claimed that the US regulatory framework for GM animal
technologies is unnecessarily slow and cumbersome. From 2008 to 2021, approvals for all GM
animal technologies are primarily under the jurisdiction of the US Food and Drug Administration
(FDA). This oversight began when the FDA released a guidance memo that effectively labeled
all genetic modification of animal species as “new animal drugs,” which firmly placed these
activities under their regulatory umbrella (Regulation of Genetically Engineered Animals
Containing Heritable rDNA Constructs, 2008). Without further action from Congress, the FDA
began the two decades long process of approving the Aqua Bounty Aqua Advantage GM salmon
for sale in the U.S. The pro-GMO lobby argued that the FDA’s process was detrimental to US
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innovation in biotechnology because other biotech companies were unwilling to begin the same
grueling process without the guarantee of a financial payoff (Cohrssen & Miller, 2018).
Although organizations within the anti-GMO coalition claimed that the FDA was not
doing its due diligence in making sure these modifications were safe; they are even less
enthusiastic about the potential for USDA regulation, which they claim will be in the pocket of
biotech and agriculture companies (Piller & You, 2018). While these vocal groups are clearly
opposed to all bioengineering of animals, broader U.S. public opinion about genetically
modifying animals is more complicated. While American consumers have always been more
accepting of GM technologies than their European counterparts, data from the early 2000s and
2010s finds significant opposition, w in the US with one survey ranking genetic modification of
animals as the most negative of all included food technologies (Cuite et al., 2005; Frewer et al.,
2014; Frewer et al., 2013; Savadori et al., 2013).
In contrast, more recent research has found that American consumers may have warmed
to the idea of genetically modifying animals, if given more specific information (Funk &
Hefferon, 2018; McConnachie et al., 2019b). For example, a large Pew Foundation poll finds
that US respondents see GM animals in a more favorable light when they contribute to human
health-related purposes, such as preventing malaria or growing human organs for transplant
(Funk & Hefferon, 2018). Additional research indicates that consumers were more willing to
purchase products from GM animals if the purpose of the modification was to protect animal
welfare (McConnachie et al., 2019b). Thus, public opinion concerning the genetic modification
of animals may have the potential to change once the general public is presented with more
nuanced context. Therefore, the current study seeks to answer the question of how narrative
communication structures influence individual perceptions of risk and policy preferences related
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to genetic modification of animals. More specifically, we employ a survey with a narrative
treatment concerning GM regulation in which we alter the characters and policy solutions, while
maintaining a factual core. We then measure the impact that these changes have on individual
opinion concerning the ways in which animal genetic modifications should be regulated. The
best framework in which to situate such a study is the Narrative Policy Framework.
The Narrative Policy Framework
Scholars have long discussed the connection between narrative communication and
policy making. Early work in examining this connection was more theoretical, and specific
investigations were qualitative in nature As the study of policy became more positivist, narrative
studies became increasingly rare. (M. Jones et al., 2014). More recently, policy narrative
research has become more quantitative. This more quantitative work shows that narratives aid in
organizing incoming policy information which may affect the ways in which that information is
later accessed (Berinsky & Kinder, 2006; M. D. Jones & Song, 2014). Other work in science
communication finds that narrative messaging is significantly more powerful than data-based
science messaging (Small, Loewenstein, & Slovic, 2013).
In the midst of this resurgence, the Narrative Policy Framework (NPF) was born. The authors of
the NPF developed a systematic approach to the study of policy narratives. Since the framework
was established in 2010, numerous studies have been conducted that add more weight to the
NPF’s assertions that there is value in a quantitative study of narrative (M. Jones et al., 2014).
The NPF is grounded in a set of core assumptions: that narrative is central to human experience,
that policy and policy narratives are social constructions, and that there are elements present in
most policy narratives that can be compared for study purposes such as setting, plot, and
characters (Jones, 2014). To parse the complexity of large-scale policy narratives, the NPF
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organizes analyses into three interwoven levels: micro-, meso-, and macro-levels. The microanalysis level includes studies of how policy narratives directly effect public opinion. The mesolevel of analysis involves measuring how opposing coalitions use policy narrative to present their
case to the public, while the macro-level of analysis is used for studies which attempt to quantify
the ways in which broad cultural narratives influence policy-making and public opinion
(Shanahan, Jones, & McBeth, 2018).
The present work constitutes a micro-level NPF study, which is based upon Jones’s
research on climate change narratives (Jones, 2014). Data for this study include a novel survey
which makes use of narratives related to the GM animal debate. Each of these narratives
(Appendix A) begins as an identical list of factors, but each introduces a different cast of heroes
and villains, and each concludes with a different policy solution. Prior to narrative treatment,
respondents were asked a series of demographic questions and questions about their basic
knowledge of GM animal technologies to measure their understanding of the issue. They are
then asked a series of questions that assess their perception of risk.
Following these initial questions, respondents are randomly assigned a narrative that has
been written to reflect the proposed hero/villain framework for each typology or a control list of
facts (see Table 1 below for summary and Appendix A for full-length narratives). Finally,
respondents are asked to rate each character and policy solution on a scale of 1-5 where 1 is
completely negative and 5 is completely positive, then they are asked to rate how much of a
threat GM animal technology is to them personally, to their country, and to the natural
environment of planet Earth. These ratings were placed on a scale from 1 to 5, where 1 means no
threat at all and 5 means extreme threat.
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Question Type
Demographic
Questions
Ideology

Subject Matter
Questions

Table 1: Survey Summary
Purpose
Examples
Control
Age, Education, Gender, Race
Control

Control

Respondents are asked to place themselves as very
liberal, somewhat liberal, neither liberal nor
conservative, somewhat conservative, very
conservative, etc.
True or False, milk from genetically modified cows is
available for sale in the United States.
True or False, eating foods that have been genetically
modified alters your DNA.

General CT
Typology Questions

Control

Randomly Assigned
Narrative
Rating of each
character

Treatment
Dependent
Variable

Coded 0 for incorrect and 1 for correct, added to
create a score out of 10.
“Even if some people are at a disadvantage, it is best
for society to let people succeed or fail on their own. 1
(disagree) to 5 (agree)”
See Appendix for full length narratives
Rate each of the following on a scale of 1 to 5 with 1
being extremely negative and 5 being extremely
positive:
The Food and Drug Administration
United States Department of Agriculture

Rating of each policy
solution

Dependent
Variable

The Non-GMO project
Rate each of the following on a scale of 1 to 5 with 1
being extremely negative and 5 being extremely
positive:
The USDA should provide oversight and regulation of
animal genetic modification.
The FDA should provide oversight and regulation of
animal genetic modification.
All animal genetic modification should be illegal.

Rating Personal Risk
of GM Animal Tech

Dependent
Variable

Rate each of the following statements on a scale of 1
to 5 with 1 being “no threat” and 5 being “extreme
threat”
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Genetically modified animals are a potential threat to
my personal health.
Rating Sociotropic
Risk of GM Animal
Tech

Rating Ecological
Risk of GM Animal
Tech

Dependent
Variable

Dependent
Variable

Rate each of the following statements on a scale of 1
to 5 with 1 being “no threat” and 5 being “extreme
threat”
Genetically modified animals are a potential threat to
the health of everyone in the United States.
Rate each of the following statements on a scale of 1
to 5 with 1 being “no threat” and 5 being “extreme
threat”
Genetically modified animals are a potential threat to
the genetic diversity of planet Earth and the
environment in general.

Cultural Theory and Belief Systems
To undertake a systemic examination of the ways in which narrative might affect risk, we
needed a framework for understanding and categorizing perceptions of risk. The framework that
Jones employs for this purpose is Cultural Theory (CT). Introduced by Douglas (1970) and
expanded upon and organized by Thompson, Ellis, and Wildavsky (1990), Cultural Theory is the
idea that perceptions of risk are influenced by an individual’s cultural bias combined with their
social relations. Further, CT scholars argue that risk perception is a collective phenomenon,
where groups decide together which risks necessitate attention and which can be ignored. To
organize and describe these phenomena, Thompson, Ellis, and Wildavsky include four belief
systems which are created by the intersection of two dimensions: grid and group (Figure 1).
“Grid” indicates the extent of group interactions, while “group” addresses the ideological
cohesiveness of the group (Thompson, Ellis, & Wildavsky, 1990). These two dimensions result
in four types, which indicate how each group views their place in nature and their ability to
control the challenges of the natural world. These types include fatalists, hierarchs,

44

individualists, and egalitarians. Most people do not fall cleanly into a single type but can be
found along gradients of each.
Fatalists, the only passive type, believe that there is nothing they can do to control the
effects that nature has on their lives. They are only restrained by these effects. Hierarchs believe
in the possibility of controlling some aspects of nature, but that this control must be managed
carefully by experts and elites. Individualists believe that nature is always going to heal itself and
that human interactions, even those that seem to drastically change the natural world, are
unimportant. What matters to an individualist is what is needed by humanity right now. In
contrast, egalitarians see the natural world as delicate and in need of intense protection because
mistakes can potentially be catastrophic for both the natural world and the humans who live
within it (Thompson et al., 1990).
Cultural Theory is an important part of Jones’s methodology, which we replicate here
with a new policy issue, but it is frequently operationalized in work which examines attitudes
and beliefs about technological risk and its relationship to regulatory policies (Jenkins‐Smith,
Silva, Gupta, & Ripberger, 2014; Johnson & Swedlow, 2021; Kahan, Jenkins‐Smith, & Braman,
2011; Moyer & Song, 2016; Ripberger, Jenkins-Smith, & Herron, 2011). The primary purpose of
including these typologies is to control for previously held beliefs about risk and to organize the
narrative treatments around previously studied narrative frameworks. Respondents will initially
be scored for their general tendency toward each of the types. The questions used for this scoring
come from Jones’s climate change work but are based upon multiple previous studies (Jones,
2014).
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Figure 1: Cultural Theory Matrix

Taken from dustinstotlz.com

Figure 1: Cultural Theory Matrix

Experimental Narrative Treatments
Experimental narrative treatments are stories constructed around the elements of
individualism, hierarchism, and egalitarianism (Appendix A). We do not include a fatalist
narrative, as this is the only passive type, which precludes a discussion of the impact that
governance might have over the issue. All narratives for this study begin with the same list of
facts, which educate the reader on the timeline of animal GMO regulation in the US. The control
narrative consists solely of this list of facts. Following Jones’s methodology, the treatment
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narratives all have the same setting, plot, and all imply that the reader is the victim (Jones, 2014).
However, the hero and villain characters are experimentally manipulated within each of these
treatments, as is the moral of the story (see Table 2). The treatment narratives are all the same
length, are 75% identical to one another, and have the same basic structure.
The egalitarian story is one of morality and trepidation. Egalitarians believe that greed
drives companies to want to tamper with the natural order of the world, and that tampering will
likely come with serious consequences. The heroes of egalitarian stories are the brave underdogs
of the anti-GMO community who must fight against both well-funded biotechnology firms and
the government officials they have bribed into submission. The moral of the egalitarian story is
that humanity is doomed if we open the door to these technologies because playing God comes
with consequences.
The individualist story is one of trust in the free market and belief that nature can be
tamed for the benefit of man. Individualists see only the benefits of GM animal technology in
feeding a hungry world and aiding in disease management and prevention. Individualists see
egalitarians as naïve idealists and hierarchs as complacent fence sitters. The heroes of the
individualist narrative are the private biotech firms who are changing the world through the
profits generated by the free market. These heroes must fight against slow and inefficient
government regulation and against the anti-GMO crowd.
The hierarch story is one of trusting in the government to oversee the safety of the food
system and biotechnology in general. The hierarch view is a middle ground between what they
perceive as the extremes of the individualists and the egalitarians. The heroes in the hierarch’s
story are the government officials and university scientists who are trying to make the world a
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better place, but they must sometimes work against the greed of the business sector and the antiGMO crowd to ensure that only the most necessary modifications occur.
Cultural
Narrative
Individualist

Hierarch

Egalitarian

Table 2: Treatment Narrative Characters and Morals
Hero
Villain 1
Villain 2
Moral of the Story
(The Policy Solution)
USDA
Anti-GMO
FDA
The government should
Advocates
limit the amount of
oversight of GM
technologies, and it should
be housed with the USDA.
FDA
Anti-GMO
USDA
There should be a robust
Advocates
government oversight
program, such as that
maintained by the FDA
Anti-GMO
FDA
USDA
All genetic modification of
advocates
animals should be against
the law.

Research Questions:
Do narrative communication structures influence individual perceptions of risk related to
genetic modification of animals?

Do narrative communication structures influence individual policy preferences related to
genetic modification of animals?

Do narrative communication structures influence individual impressions of organizations
within the policy debate over genetic modification of animals?
Data and Sampling
The sample for this research was obtained via online survey conducted between January
12th and January 15th, 2022. The entire survey instrument can be found in Appendix B.
Respondents were recruited through the Forthright Panel of Bovitz, Inc., who provided a sample
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balanced according to Census data. Respondents were provided a monetary incentive to
participate in this survey. An overview of the sample’s demographic representativeness is
provided in Appendix C.
While this sample is largely representative of the U.S. population, there are notable
differences. The 55-74 age ranges are over-represented. The sample also represents fewer high
school diploma holders, more bachelor’s degree recipients, and double the number of doctorates
than the general population. Ideological measures were not compared, as the available data from
Gallup listed ideological designations as “liberal, conservative, or moderate” while the 2020
Census data only included party affiliation, yet the demographic data from the Forthright Panel
listed these designations as a five-point scale where moderates might fall into “neither
conservative or liberal” or one of the more moderate conservative or liberal categories. Grouping
both conservative categories together, as well as, both liberal categories indicate a possible slight
skew to the left in this sample.
Variable Descriptions
We create nine primary OLS models each with identical control and treatment variables
but with individual dependent variables. These dependent variables include ratings of risk
(personal, national, and planetary), character ratings (FDA, USDA, and Non-GMO Project), and
ratings of potential policy solutions (FDA regulation, USDA regulation, and total ban).
Respondents rated their perception of risk on a scale of 1 (strongly disagree/little threat) to 5
(strongly agree/extreme threat), and they rated character and solution perception on a scale 1
(extremely negative) to 5 (extremely positive).
There are additional variables included as controls. The most obvious being those for
demographic traits such as age, education level, gender, race, and ethnicity. In keeping with
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Jones’ this methodology, we assessed respondent knowledge of genetic modification using ten
true or false questions, coded as 0 for incorrect and 1 for correct. A total GMO knowledge score
was then calculated between 0-10 by adding each individual question’s score. The content of
these questions increased in complexity from simple genetics to more complex knowledge.
Additional questions measured the respondent’s knowledge of GMO regulation, such as which
agency approves these technologies and how available specific GMO products are in the U.S.
Questions assessing GMO knowledge are presented in in Appendix B.
As each treatment narrative for this study was based upon CT risk typology, it was
necessary to control for each respondent’s general typology leaning. To accomplish this,
respondents were asked whether they agreed with a series of statements based in these typologies
(Appendix D). Their agreement was on a scale of agreement from 0 (strongly disagree) to 4
(strongly agree). These responses were then collected into a composite score for each type. The
content of these questions come from Jones’s methodology, and question generation is described
in more detail in their work (Jones, 2014). For a more detailed look at the descriptive statistics
for each variable see Appendix D.
Data Analysis
To analyze this data set, we create nine primary OLS models (see full models in
Appendix E). Because of the ordinal nature of the response variables, there could be issues with
using standard least squares estimation, particularly in the potential for overstating significance.
However, we are interested in drawing connections to Jones’s climate change study on which
this work is based, which would require reporting results from OLS regression models. To find a
middle ground between these issues, we also create nine ordered logistic regression models
(“ordered logit”) and compare the results. As we find that significance is identical between the
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two approaches, we are reporting the OLS results for ease of interpretation and for the purpose of
comparisons to related works. We further add additional models constructed from the data
subsets of each treatment group to further investigate possible character affects.
Results
Narrative Treatment and Perception of Risk Findings
Each column in Table 3 represents a unique OLS regression model where the
independent variable is the randomly assigned narrative (coded as 1 for present/0 for not present)
and the dependent variables are each type of risk assessment. Each regression controls for age,
ethnicity, gender, education, ideology, religion, religious importance, GMO knowledge, and CT
types. There are no statistically significant relationship between any of the narrative structures
and U.S. national risk perception. This result indicates that respondents may not think of this
issue as one that is confined within national borders. This result is consistent with Jones’ work
on climate change (Jones, 2014). However, there is a significant relationship between exposure
to the egalitarian narrative and perceptions of personal risk and planetary risk. The egalitarian
narrative presents both the FDA and the USDA as the villains, and the Non-GMO Project as the
hero, with a ban on GM animal technologies as the preferred policy outcome. Even when
controlled for pre-existing inclination toward egalitarianism there is still a clear significant effect
Interestingly, exposure to the egalitarian narrative results in a lower concern over planetary risk,
and a higher concern for personal risk. This result could be due to the focus that the egalitarian
narrative places on agriculture, which would draw respondents towards thoughts of their own
food before thoughts of greater ecological issues. The individualist narrative also results in a
significant positive relationship with feelings concerning planetary risk. This result may be due
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to the individualist narrative line “…also, there is the real possibility of food shortages as our
global population increases” which specifically points to global level consequences.
An interesting finding also emerged in the control variables for these three risk models.
For all three models, there is a positive significant relationship between religious importance and
perception of risk at all three levels. This relationship does not depend on specific religion
because respondents of all faiths who ranked religion as important in their lives also indicated
higher levels of risk associated with genetically modifying animals, on the personal, national,
and global levels. This finding points to further work that should be undertaken to unpack this
relationship and the implications for public opinion in the GM animal policy debate.

Table 3: Narrative Structure and GMO Risk Perceptions
Personal National Planetary
Individualist Narrative
0.0467
0.0870
0.1101*
(0.0499) (0.0512) (0.0518)
Hierarch Narrative
0.0065
0.0085
0.0164
(0.0506) (0.0515) (0.0521)
Egalitarian Narrative
0.1336** -0.0975 -0.1237**
(0.0451) (0.0519) (0.0524)
2
Adj. R
0.1191
0.1029
0.0654
n
1045
1045
1045
*p<0.05, **p<0.01, ***p<0.001 (standard errors reported in parenthesis)
Controls include ideology, Age, Race, Gender, Education, GMO Knowledge, Individualism,
Hierarchism, Egalitarianism, and Fatalism
Narrative Treatment and Policy Solutions
Each column in Table 4 represents a separate OLS regression model where the
independent variable is the randomly assigned narrative and the dependent variables are
respondent ratings of three policy solutions (from 1/extremely negative to 5/extremely positive).
These solutions include FDA regulation, USDA regulation, and total ban on animal genetic
modification. Each policy solution, which the NPF framework refers to as the moral of the story,
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is aligned with one of the treatment narratives. GM animal oversight remaining with the FDA is
the moral of the hierarch narrative, while this oversight being done by the USDA is the moral of
the individualist narrative, and a total ban on GM animal technologies is the moral of the
egalitarian narrative. As the results in Table 4 indicate, there is a clear, significant effect that
each treatment narrative has in convincing readers of the respective story morals. The
unexpected aspect of this finding is that while the individualist treatment leads to increased
support for the individualist policy solution and the hierarch treatment leads to increased support
for the hierarch policy solution, exposure to the egalitarian treatment led to less support for the
egalitarian policy solution. There are many potential explanations for this result. It is possible
that the egalitarian narrative does a poor job of making the case for a total ban, given the nonnarrative list of facts about the current state of GM animal regulation which discuss safety
requirements. It is also possible that the included information about the current use of GM
animals for pharmaceutical purposes was a more persuasive piece of information than the
narrative was persuasive toward the most drastic policy solution. Previous research has shown
that use of animals for improving human health is one of the more supported GM animal
propositions (Funk & Hefferon, 2018). Further research should be conducted to pinpoint the
cause of this result.
The results clearly show that the individualist and hierarch narratives are successful at
convincing respondents of their respective policy solutions, in other words, the moral proposed
in each of these narratives is the moral that readers of those narratives rated highly. The next
obvious question is whether these narratives are successful because narrative is a powerful tool
or are they successful because they provided the respondents with a solution to a problem that
they previously knew nothing about. To attempt to answer this question, we created that
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controlled specifically for the portion of the GMO knowledge score that related to knowledge of
current GM regulation. One question measures the respondent’s knowledge of FDA regulation of
animals while another measures the respondent’s knowledge of USDA regulation of GM plants.
There is no significant relationship between amount of previous knowledge about this specific
regulation and treatment effect. Thus, this treatment effect remains the same regardless of
whether a respondent had a previous knowledge. Overall, these findings are consistent with the
proposition that narrative structure plays a role in policy solution preferences.

Table 4: Narrative Structure and Policy Solutions (The Moral of the Story)
FDA
USDA
Total US
Regulates Regulates Ban on GMO
Individualist Narrative 0.0468
0.1143** 0.0159
(0.0430)
(0.0408) (0.0149)
Hierarch Narrative
0.2289*** -0.0275
-0.0609
(0.0435)
(0.0408) (0.0532)
Egalitarian Narrative
0.0564
0.0676
-0.2839***
(0.0387)
(0.0411) (0.0530)
Adj. R2
0.1073
0.1045
0.1299
n
1042
1041
1051
*p<0.05, **p<0.01, ***p<0.001 (standard errors reported in parenthesis)
Controls include ideology, Age, Race, Gender, Education, GMO Knowledge, Individualism,
Hierarchism, Egalitarianism, and Fatalism

Narrative Treatment and Characterization
Following treatment, affective response to the characters is measured by asking
respondents to rate each character (FDA, USDA, Non-GMO Project) on a scale of 1 to 5, with 1
being extremely negative and 5 being extremely positive. Table 5 shows the results of OLS
models where the independent variable is the randomly assigned narrative treatment and the
dependent variables are the ratings for each character. While Mark Jones’s work in climate
change found a clear and significant group character effect for the heroes of each narrative, we
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did not find the same effect in the present work. In fact, the egalitarian narrative has an opposite
but significant effect as respondents view the villain characters of FDA and USDA more
favorably after exposure to the egalitarian narrative. More work should be undertaken to
determine why the egalitarian narrative had this effect and why the character group effect that is
so clearly found in previous work is not present. One possible explanation is that the characters
in these narratives are not clearly enough differentiated from one another. In other words, do
most respondents simply view the FDA and the USDA collectively as “the government?”

Table 5: Narrative Structure and Group Character Affect
FDA
USDA
Non-GMO
Project
Individualist Narrative
-0.0320
-0.0743
0.0420
(USDA is Hero)
(0.0414)
(0.0414)
(0.0430)
Hierarch Narrative
-0.0682
0.0940
0.0579
(FDA is Hero)
(0.0416)
(0.0417)
(0.0436)
Egalitarian Narrative
0.1424*** 0.0298*** -0.0624
(Non-GMO is Hero)
(0.0419)
(0.0118)
(0.0436)
Adj. R2
0.1141
0.1283
0.1232
n
1044
1044
1036
*p<0.05, **p<0.01, ***p<0.001 (standard errors reported in parenthesis)
Controls include ideology, Age, Race, Gender, Education, GMO Knowledge, Individualism,
Hierarchism, Egalitarianism, and Fatalism
To further uncover potential character effects from these narratives, we create models to
examine each treatment group individually (Table 6). These models include all of the control
variables of the previous models but include the characters as independent variables and continue
to use the risk responses and policy solution responses as dependent variables. For the
individualist treatment group, there is a significant and positive relationship between affect for
the hero and a reduction in perception of risk at all three levels. The villains, FDA and NonGMO, of this narrative had different responses. Assessments of the FDA have no significant
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impact while the relationship between the Non-GMO project and risk was positive and
significant, indicating that feelings of threat were higher when positive feelings about Non-GMO
were higher. When looking at the relationship between character affect and policy solutions for
this treatment group, there are significant relationships between variables, but they do not appear
to follow any logical pattern. As positive affect for FDA increases, positive affect for USDA
regulation increases, but there is no measurable change in feelings toward FDA regulation. As
positive affect for the USDA (the hero of this narrative) goes up, there is an increase in the
favorable feelings toward FDA regulation and a total ban on GM technology. Finally, as
favorability toward the Non-GMO project increases, there is a significant increase in support for
a total ban but also for USDA regulation.
In the hierarch narrative treatment group, there is a significant relationship between the
hero, the FDA and reduction in feelings of risk at all three levels. This indicates a possible sense
that the current state of regulation makes these respondents feel comfortable. This result shows a
clear hero effect because this narrative treatment presented the FDA as hero, and the respondents
were convinced. There is also a clear relationship between a rise in favorability toward the NonGMO villain and increases in feelings of risk. The hierarch narrative was much more successful
at convincing its readers. In terms of policy solutions, there is a significant relationship between
affect for the hero and all three policy solutions. However, as affect for the FDA went up,
support for FDA regulation and a total ban went down, while support for USDA regulation went
up. This is a similar situation as seen in the individualist narrative, which indicates there is
something at work in these narratives which may drive people toward the USDA as a solution.
In the egalitarian treatment group, there is again a clear character effect at work, but the
results are unclear. The more positively respondents viewed the Non-GMO project (the hero of

56

this narrative), the greater they perceived the risk at all levels. This result is logical because an
increase in support for the Non-GMO project would indicate that the narrative was successful in
convincing respondents that the Non-GMO project is correct in their assessment of the potential
dangers faced under the current regulatory framework. Further, as positive affect toward the
USDA (a villain in this narrative) increased, feelings of risk at all levels also went down. This is
the possible effect of the USDA being seen as a potential new solution to the previous period of
FDA regulation which was presented in this narrative as potentially disastrous. Finally, the
egalitarian treatment group also includes the convoluted findings seen in the previous treatment
groups. As measures of FDA affect become more positive, support for FDA regulation go down
and support for USDA regulation go up. As perceptions of USDA go up, support for FDA
regulation also go up as does support for USDA regulation yet support drops for a total ban. As
affect for the hero of this narrative goes up, so does support for that hero’s policy solution, but so
does support for FDA regulation. There may be an underlying force at work in this set of
narratives and policy solutions if they are examined by individual treatment group; however, the
results for policy solution (Table 4) indicate a much clearer group effect.
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Table 6: Character Affect, Perceptions of GMO Risk, and Policy Preferences
Individualist Personal
National
Planetary FDA
USDA
Total Ban
Narrative
Risk
Risk
Risk
Regulation Regulation
FDA
-0.0963
-0.1091
-0.1445
-0.1516
0.3598*** 0.0078
(0.0966)
(0.0954)
(0.1052)
(0.0786)
(0.0870)
(0.1001)
USDA
-0.2853** -0.3362** 0.5373*** 0.0728
-0.3768***
(Hero)
(0.1025)
0.3357*** (0.1114)
(0.0836)
(0.0870)
(0.1067)
(0.1010)
Non-GMO
0.4155*** 0.4554*** 0.2857*** 0.0607
0.2042*** 0.5283***
(0.0692)
(0.0683)
(0.0754)
(0.0566)
(0.0592)
(0.0727)
Adj. R2
0.2370
0.2658
0.1280
0.2410
0.2345
0.3141
n
287
260
260
259
257
255
Hierarch
Narrative
FDA
(Hero)
USDA
Non-GMO
Adj. R2
n

Personal
Risk
-0.3733**
(0.8839)
-0.1136
(0.0878)
0.3341***
(0.0718)
0.2348
268

National
Risk
-0.3775**
(0.0810)
-0.1309
(0.0893)
0.3534***
(0.0731)
0.2221
268

Planetary
Risk
-0.3267**
(0.0922)
-0.0925
(0.0915)
0.1654*
(0.0749)
0.1269
268

Egalitarian
Narrative
FDA

FDA
Regulation
-0.3537**
(0.0871)
0.8110***
(0.0861)
0.0838
(0.0698)
0.2713
266

USDA
Regulation
0.3721**
(0.0660)
0.0877
(0.0656)
-0.0160
(0.0536)
0.1944
268

Total Ban
-0.2425*
(0.0957)
-0.0641
(0.0945)_
0.2933
(0.0786)***
0.1467
262

Personal
National
Planetary FDA
USDA
Total Ban
Risk
Risk
Risk
Regulation Regulation
-0.0254
-0.0939
-0.0710
-0.1793*
0.2517**
-0.0150
(0.1005)
(0.1035)
(0.1027)
(0.0812)
(0.0877)
(0.1063)
USDA
-0.3402
-0.2814
-0.3348
0.2289**
0.1998*
-0.2912**
(0.0982)
(0.1012)
(0.1004)
(0.0794)
(0.0857)
(0.1038)
Non-GMO
0.4617*** 0.4837*** 0.3773*** 0.1083**
0.0494
0.5576***
(Hero)
(0.0666)
(0.0687)
(0.0681)
(0.0539)
(0.0581)
(0.0710)
Adj. R2
0.3585
0.3285
0.2906
0.2936
0.2881
0.3567
n
258
258
258
258
258
255
*p<0.05, **p<0.01, ***p<0.001 (standard errors reported in parenthesis)
Controls include ideology, Age, Race, Gender, Education, GMO Knowledge, Individualism,
Hierarchism, Egalitarianism, and Fatalism
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Discussion and Conclusions
This work set out to address the question of whether narrative communication structures
influence individual perceptions of risk, preference for policy solutions, and support for
individual organizations. I find consistent evidence that the treatment narratives affect the way in
which respondents rate characterization, risk perception, and story morals. Thus, narrative
structures do play a role in individual opinions about this policy debate. However, this study still
leaves many questions unanswered when it comes to the exact nature of that influence. The
results point to a robust group effect of narrative treatment on policy solutions but less clear
answers for characterization and risk. This result indicates that there is a clear benefit in
explaining policy solutions in narrative form, particularly in the context of characterizations
which provide information about the policy area which might not have been previously known
by the audience. Assuming the audience already has preconceived notions about the general
policy area, providing narratives which include them in the details of the fight over regulatory
frameworks, may be particularly convincing if this is the first time the individuals have
encountered this information.
While two of the GM knowledge questions for this study asked respondents whether the
FDA regulates GM animals and whether the USDA regulates GM plants, respondents more
frequently answered that the FDA regulates animals and that they were moderately to very sure
of this answer. This response was correct until late 2019, so perhaps exposing this audience to
the regulatory turf war and its potential effects was particularly memorable to them when they
were later asked to choose a potential solution. While these data do not show the same level of
character effect as seen in previous research, there were aspects of character influence at play,
specifically the effect of Non-GMO character (Jones, 2014). Character effects for the FDA and
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USDA were often less clear, but this is possibly the result of a general audience desire to group
these government agencies into one character of “government” or “bureaucracy.” More research
should be done to confirm this suspicion, but if it has merit, then the implications are clear for
policy entrepreneurs who advocate for these types of agencies: clarification between these
agencies must be more clearly emphasized if a distinction is necessary. If not, a clearer narrative
villain might be a specific biotech company. Monsanto comes to mind as a frequent villain in the
GMO debate, but they were not included in this work as their focus is on plant GM technology.
The fact that the egalitarian narrative had the opposite effect of increasing support for its two
villains, the FDA and USDA, indicates there may be a benefit to presenting the most extreme
policy of the opposite as a kind of strawman to increase support for “more reasonable” positions.
In terms of narrative effect on risk, the differences between Jones’s research on climate
change and the present work may include variation in general risk perception within the policy
debate. In Jones’s work, the three policy solutions offered: cap and trade, renewable energy, and
nuclear energy are all different types of climate change mitigations. These solutions all purport
to address the issue of climate change, so narrative treatment only needs to affect the
respondents’ views of each mitigation along a spectrum. None of the narratives in Jones’s work
ask the respondent to accept or reject climate change as an issue or to rate a policy solution
which either totally denies risk or potentially inflates it to overblown proportions. In the present
work, the policy solutions include lighter regulation (USDA), heavier regulation (FDA), and
complete regulation (total ban). Therefore, it is possible that in asking participants to rate their
feelings of risk, responses may be difficult to characterize because two of the narratives focused
on the types of regulation which assume a safe regulatory framework is possible but disagree on
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the type of framework, while the third solution refuses to acknowledge the acceptability of any
level of risk.
This complexity gets at the very heart of many issues of science policy and public
communication. On one side are scientists who are convinced that methods and safeguards result
in nearly zero risk in genetically modifying animals, on the other side are a vocal group of
consumers who claim that genetically modified products carry incredible risks to health and the
ecosystem, and in the middle are most Americans. Further research should be undertaken to
continue to uncover the ways narrative might bridge the gap between groups. These results
indicate that those pro-GM groups who are attempting to find common ground with the average
American might benefit from presenting a range of policy solutions that include a less stark antiGM option, such as extensive labelling requirements instead of the possibility of a total ban,
which is only an option in the minds of the harshest of critics. Overall, this study confirms that
narrative is an important part of policy communication and persuasion.
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CHAPTER THREE: ONCE UPON A SWINE: THE GENETIC MODIFICATION OF
ANIMALS AND THE NARRATIVE POLICY FRAMEWORK, A MESO-LEVEL ANALYSIS
Introduction
In the era of “fake news” and “alternative facts,” it is clear that one base-stirring political
narrative is much more valuable to a political candidate than a truckload of verifiable
information. However, the power of narrative is not a recent phenomenon in political and policy
communication, as Simon (1958) referred to policy narratives as heuristics or decision-making
rules of thumb. Simon claimed that when people were confronted with choices, the more
complex the choices were and the more uncertain the potential outcomes, the more the decisionmaker relied on heuristics, including narrative (Simon, 1990).
More recently, cognitive psychology and neuroscience have provided mounting evidence
that humans think, understand, and plan in narrative form (Barraza et al., 2015; Chafe, 1990;
Koopman & Hakemulder, 2015; Mandler, 1978; Young & Saver, 2001; Zak, 2015). In addition,
research has shown that narrative is a significant part of the foundation of political identity and
ideology (Cornog, 2004; Shenhav, 2005a, 2005b, 2006). Therefore, narrative is an effective
policy tool, but narrative is not a magical trump card because the stories that policymakers tell
must compete with the internal stories that people have spent a lifetime telling themselves. Thus,
while a story might tug the heartstrings of one group, it may alienate another (Tuckett & Nikolic,
2017). If Simon was correct that complexity and uncertainty drive average citizens toward policy
narrative, there are few issues with more potential complexity and uncertainty than the regulation
of genetically modifying animals. The primary purpose of the current work is to examine the
narrative structures employed by opposing sides in the debate over how GM animal technologies
should be regulated.
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The Narrative Policy Framework
To quantify and produce testable hypotheses about the role that narrative plays in
policymaking and public opinion, McBeth, Shanahan, and Jones proposed the Narrative Policy
Framework (NPF) in 2010. In the years since its inception, the NPF has been refined and used in
dozens of studies to draw evidence-based conclusions about policy narratives by providing the
structure necessary to make comparisons and generalizations. The NPF is based upon core
assumptions such as that human perception of reality is socially constructed, that belief systems
and ideologies constrain those social constructions, that generalizable structural elements are
present in nearly all narratives, and that narrative is central to the human experience. According
to the NPF, policy narratives have four dominant characteristics: setting, plot, characters, and
moral of the story (policy solution) (M. Jones et al., 2014).
Additionally, the NPF structures analysis of these narratives at three levels: micro, meso,
and macro. The micro-level of analysis involves policy narratives that shape public opinion. A
meso-level analysis examines how different coalitions in a policy subsystem use policy
narratives to influence the general public. This level of analysis is heavily rooted in Sabatier and
Jenkins-Smith’s Advocacy Coalition Framework, particularly the definition of a coalition as a
group that shares one or more policy beliefs (Jenkins-Smith et al., 2014). Finally, the macro-level
of NPF analysis seeks to quantify the cultural and institutional policy narratives that permeate
policy on a larger scale over a more extended time (Shanahan, Jones, McBeth, & Radaelli,
2018).
The present work constitutes a meso-level NPF study that uses public consumption
documents analyzed using the NPF Codebook (Appendix F). This coding involves identifying
narrative elements, narrative strategies, and policy beliefs within each example of persuasive
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writing. Narrative elements are the characters employed by the narrative. Who is identified as the
hero? The villains? Other narrative elements include story type, solutions offered, and causal
mechanisms. An examination of the narrative strategies involves examining the distribution of
both the costs and benefits of the potential policy outcomes. Previous NPF studies have grouped
environmental policy beliefs into three primary categories: nature-human, polis-market, and
conservation-business. The nature-human policy belief scale refers to whether a coalition is more
concerned about a policy’s effect on humans or wildlife and the ecosystem. The polis-market
policy belief is a scale that indicates whether a coalition is more concerned with how a policy
might affect individuals or whether the effects might be more group-focused. The present work
applies the Narrative Policy Framework, at the meso-level of analysis, to the issue of regulating
genetic modification of animals in the United States. This specific approach to a meso-level
analysis is based upon work on a dispute over wind farming in Cape Cod (Shanahan et al., 2013).
The Policy Issue: The Genetic Modification of Animals
The debate over the genetic modification of animals and how they should be regulated
meets Simon’s criteria of being highly complex and full of uncertainty. Since 2008, the US Food
and Drug Administration has claimed responsibility for the primary regulation of animal genetic
modification. The FDA guidance document which staked this regulatory claim also placed GM
modifications under the same umbrella as “new animal drugs” (Regulation of Genetically
Engineered Animals Containing Heritable rDNA Constructs, 2008). The biotech and agriculture
industries have argued that this framework is not relevant, and that the FDA is not fair in
applying its regulations. These proponents of GM animal technology point to the twenty-yearlong approval process of the Aqua Bounty AquAdvantage salmon as proof that the FDA’s
regulation is bad for business (Cohrssen & Miller, 2018; Ledford, 2019). Conversely, opponents
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of GM animal technology claim that the FDA fails to regulate biotech companies adequately and
is too willing to approve modifications without independent verification of their safety (Piller &
You, 2018). In 2021, Sonny Perdue, outgoing Secretary of Agriculture, released a memorandum
of understanding which moves regulation of GM animal technologies related to agriculture to the
USDA for regulatory purposes (Perdue, 2021). Many people in the industry have long lobbied
for this change as the USDA already regulates GM plant modification for agricultural purposes.
It remains to be seen how the Biden administration will proceed on this issue or how the general
public might feel about the change
General public opinion surrounding the issue is also complex. Previous work has shown
that Americans are more accepting of the genetic modification of animals than Europeans, but
they are still very much opposed to eating the products of animal genetic modification (Frewer et
al., 2014; Frewer et al., 2013). In other surveys, American respondents considered genetically
modifying animals to be much less acceptable than doing so to plants, although a significant
number opposed both (Henson et al., 2008; Savadori et al., 2004). One survey found that the
public rates GM animals as the most negative of all food technologies, including pesticides and
hormone injections (Henson et al., 2008). However, the most recent survey work has found that
American respondents are more likely to see value in GM animal technology if they have a
clearer understanding of the reasoning behind the modification and if this reasoning involves
animal welfare or human health (Funk & Hefferon, 2018; McConnachie et al., 2019a).

65

Table 7: Policy Narrative Terms Defined
Narrative Element Definition
Example
Victim
“The entity hurt by a specified
Genetically modified mosquitoes,
condition” (Shanahan et al., 2013). once released, would forever alter
the entire global ecosystem,
especially the species who depend
on mosquitoes as a primary food
source (anti-GM)
Villain
“The entity responsible for the
Biotechnology firms like
damage done to the victim”
Monsanto are evil and only care
(Shanahan et al., 2013).
about their profits, even if they
make all of us sick in the process
(anti-GM)
Hero
“The entity designated as fixing or If animal biotechnology regulation
being able to fix the specified
switched to the USDA, then they
problem” (Shanahan et al., 2013)
could provide more efficient
oversight that was just as safe
(pro-GM).
Causal
“A theoretical relationship
Corporations do not care if their
Mechanism
denoting a cause-and-effect
GMO products are going to make
relationship between one or more
everyone sick. (anti-GM).
independent variables and a
dependent variable. Common
causal relationships include
intentional, mechanical,
inadvertent, and accidental”
(Stone, 2012, (Shanahan et al.,
2013).
Story Type/Plot
“A story device linking the
By allowing the USDA to regulate
characters, evidence (setting),
the genetic modification of
causal mechanism, and moral of
animals, we will see a reversal of
the story (policy solution).
the previous deadlock which made
Common plots include decline and the US fall far behind the rest of
control” (Shanahan et al., 2013).
the world in terms of this
technology (pro-GM).
Moral of the Story “A policy solution offered that is
All genetic modification of
intended to solve the specified
animals should be banned (antiproblem” (Shanahan et al., 2013). GM)
Expansion
“A policy story depicting
While big Ag stands to make a lot
concentrated benefits and diffuse
of money on selling these
costs that is intended to draw in
products, the real costs will be
more participants and expand the
passed on to the consumers who
scope of conflict” (Shanahan et al., will need more medical attention
2013).
as a result (anti-GM)
Containment
“A policy story depicting diffused Though there might be some slight
risks to the animals associated
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benefits and concentrated costs
that is intended to dissuade new
participants and maintain the
status quo” (Shanahan et al.,
2013).
Devil Shift

“A policy story exaggerating the
power of an opponent while
understating the power of the
narrating group or coalition”
(Shanahan et al., 2013).

Angel Shift

“A policy story that emphasizes a
group or coalition’s ability and/or
commitment to solving a problem,
while de-emphasizing the villain”
(Shanahan et al., 2013).

with the development of
genetically modified animal
technology, but this risk must be
taken for the sake of the entire
human population before
overpopulation leads to even more
starvation (pro-GM).
Big Ag companies are making
deals with the government to get
approval for these genetically
modified pigs, using safety data
provided by those companies and
there is nothing we can do about it
(anti-GM).
Scientists have worked tirelessly
and selflessly to make
advancements in genetic
technologies to save the world
from the coming climate disaster
(pro-GM).

Research Questions:
Are there differences in the use of narrative elements, narrative strategies, and policy
beliefs between proponents and opponents of animal genetic modification?

What levels of intra-coalitional cohesion exist within the pro-GM and anti-GM animal
coalitions?
Data Collection
To seek answers to the above research questions, we complete a content analysis of
policy narratives and generate a set of public consumption documents published online between
2010 and 2021 (N=150). Content analysis is the preferred method of data collection for this
study because it provides a systematic, quantitative analysis of the documents likely encountered
by average Americans who go to Google to seek answers about genetic modification. These
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documents are gathered through Google keyword search, using Norton VPN and Google Chrome
in incognito mode to mask the identity of the searcher so that Google’s algorithms would not
attempt to skew results toward a specific profile. The first ten results which met the criteria
discussed below for each of the following keywords (if ten results were available):
Genetically modified animals,
Genetically modified animals opinion
Genetic modification of animals opposition
Genetic modification of animals support
Bioengineered animals
Transgenic animals
Genetic modification of animals op-ed
Genetic modification of animals Youtube
Aqua Bounty salmon
Genetically modified salmon
Galsafe Pig
Genetically modified pig
Genetically modified pork
Genetically modified mosquito
Genetically modified cattle
Genetic modification of animals regulation

These keywords are chosen because include use of the terms “support” and “opposition”
in addition to the specific instances where a GM animal product has been approved for sale or
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release in the U.S. Search results are excluded if they did not take a stance (e.g., articles which
examined the arguments of each side), if they are not related to the genetic modification of
animals, if they have already been included from a prior search, or if they were produced prior to
2010. The policy narratives in this data set include blog posts, op-eds/editorials, Youtube videos,
and press releases.
These policy narratives are then coded using the Narrative Policy Framework Codebook
(Appendix F) with the additional collection of information such as specific policy topic (e.g.,
salmon, pig, etc.). Two researchers independently coded the narratives in this dataset between
May 2021 and July 2021. All examples of differential coding were discussed and reconciled. See
Appendix G for intercoder reliability data.
Data Analysis
Narrative Elements
Because the narrative element variables in this data set are categorical except publication
date, a series of chi squared tests of independence are conducted. Each element, including
document type, characterization of heroes, victims, and villains, story type, causal mechanism,
solution type, and cost-benefits are compared between coalitions as a test of differential use. If
each element is found to be used differentially, then additional tests were performed to determine
the specific nature of the differences. For these tests, each element within a category is given its
own variable with all other options coded to “other.” The chi-square tests are repeated between
the two coalitions for all sub-categories to determine which variable is truly unique to either the
pro-GMO or anti-GMO coalition.
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Narrative Strategies
To quantify the use of specific narrative strategies, each side of a strategic spectrum is
assigned a value from -1.00 to 1.00. For example, narratives which made use of the devil shift
are coded as -1.00, narratives using the angel shift are coded as 1.00, and narratives which used
neither approach are coded as 0. Then, the mean and standard deviation of each coalition is
calculated, and a t test performed. This analysis is repeated for the shifting of costs and benefits,
as well as, the coalition’s position on a continuum of policy beliefs.
Intracoalition Cohesiveness
The statistical analysis of the intracoalition cohesiveness is achieved by dividing the data
set into each separate coalition. Each coalition is further subdivided by the specific policy
interest of the narratives (e.g., pig, salmon, etc.) The mean score for policy belief on the -1.00 to
1.00 scale was then compared for each of the five groups using an ANOVA to determine
differences between the means, followed by a series of paired t-tests to determine the nature of
any differences. To analyze the subgroups differential use of policy solutions, a comparison is
made using a chi-square test of independence. Significance for all tests is set at p<0.05. This
analysis is conducted using the JMP Pro 14 for Windows, a statistical software from SAS.
Results and Discussion
The narratives that make up this dataset come from an eleven-year span (2010-2021),
though more heavily representative of the most recent five years (Figure 2). This
overrepresentation of more recent data may be indicative of increased publication of related
narratives, or it may simply be a result of the search algorithm selecting for more recent
publications. Though a general upward trend is apparent in the data, a drop in GM animal-related
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narratives occurred during the 2020-2021 period, likely because the attention of the world turned
to the Covid-19 pandemic.
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Figure 2: Narratives per Year by Coalition
*indicates p<0.05
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Figure 3: Narrative Source by Coalition
* indicates p<0.05

73

When examining the publication sources for these narratives, pro-GM animal coalition
much more frequently disseminates their policy narratives in traditional news media through opeds and editorials, with 56.10% of pro narratives and 30.88% of them anti-GM animal narratives
published as such (Figure 3). Conversely, the anti-GM coalition is more likely to disseminate its
persuasive narratives via blog posting on organization websites, with 50% of anti-GM narratives
and 34.15% of pro narratives published this way independently. The anti-GM coalition is more
likely than the pro-GM coalition to distribute press releases that included persuasive narratives,
though neither group made significant use of this type of media (11.76 anti-M and 2.44% proGM). The least frequently used media in this dataset are videos posted to YouTube, though each
coalition uses these types of videos with equal frequency (7.35% anti-GM and 7.32% pro-GM).
This lack of reliance on YouTube videos may be a weakness of the dataset more than an accurate
reflection of coalition use. Because this dataset was dependent on results generated from a search
engine, there may be a bias against including these types of results. However, searching the exact
keywords on the actual YouTube search function indicates that videos related to the genetic
modification of animals posted to the site are more likely general discussions posted by
individuals than persuasive narratives posted by organizations.
The narratives present in this dataset indicate that the pro-GM animal and the anti-GM
coalitions discuss topics with the same frequencies (Figure 4). As with the frequency of narrative
by year, future research would need to be undertaken to determine if the coalitions truly are
writing about these topics with equal frequency of if the search engine algorithm is presenting
the results with equal frequency. Breaking this data into smaller subcategories makes statistical
analysis more difficult because of the resulting small sample size within each subcategory.
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Figure 4: Narrative Topic by Coalition
* indicates p<0.05
Narrative Characterization
Each coalition approached the hero concept in different ways, such as the pro-GM
coalition presenting scientists and the biotech industry as heroes more frequently than the antiGM coalition, and the anti-GM coalition presenting environmentalists as heroes most frequently
(Table 8). More surprising is that the anti-GM coalition discussed government and the public
sector as heroes more frequently than the pro-GM coalition. Additionally, the anti-GM coalition
presented the more general social and cultural forces as heroes, while the pro-GM never made
such claims.
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Table 8: Intercoalitional Differences among Narrative Characterizations
Narrative Element
Advocacy Coalition
Anti-GM
Pro-GM
Chi Square
Coalition
Coalition
Independence
n (%)
n (%)
p value
Hero Character
Business/Industry
2 (2.94%)
12 (14.63%)
p=.0143
Environmentalists
42 (61.76%)
0 (0%)
p<.0001
Government
10 (14.71%)
2 (2.44%)
p=.0058
Cultural Forces
8 (11.76%)
0 (0%)
p=.0014
Scientists
6 (8.82%)
68 (82.93%)
p<.0001
Villain Character
Business/Industry
32 (47.06%)
1 (1.22%)
p<.0001
Environmentalists
1 (1.47%)
13 (15.85%)
p=.0026
Government
19 (27.94%)
32 (39.02%)
p=.1537
Cultural Forces
0 (0%)
19 (23.17%)
p<.0001
Other/Unclear
16 (23.53%)
17 (20.73%)
p=.6805
Victim Character
Environment/Wildlife
22 (32.35%)
9 (10.98%)
p=.0013
Economy
2 (2.94%)
18 (21.95%)
p=.0007
Cultural Forces
0 (0%)
0 (0%)
N/A
Human Health
18 (26.47%)
27 (32.93%)
p=.3903
Human Health and the 14 (20.59%)
20 (24.39%)
p=.5798
Environment
Farm Animals
12(17.65%)
8 (9.76%)
p=.1570
The villain characters in these narratives are addressed differentially between coalitions.
As one would expect, the mirror image of the hero characterizations occurs with the pro-GM
coalition writing of environmentalists as villains and the anti-GM coalition writing of the biotech
industry as villains. Interestingly, the coalitions present government and the public sector as the
villain with equal frequency, while the pro-GM coalition uses the concept of social and cultural
forces as the villain while the anti-GM coalition does not. As one would expect, the pro-GM
coalition frequently cites the anti-GMO lobby as a villain, while the anti-GM coalition cites
scientists in general as villains in this debate.
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The differential use of the victim character in these narratives indicates that the pro-GM
animal coalition presents economic concerns as victims much more often than the anti-coalition,
while the anti-coalition presents wildlife as the victims more frequently than does the pro-GM
animal coalition. Interestingly, the coalitions present farm animals, human health, and combined
human/environmental concerns as victims with equal frequency.
Story Types: The Plot
The NPF Codebook for narrative analysis includes seven distinct story types. The
coalitions use story types to differentiate their views (p<.0001). The pro-GM animal coalition is
significantly more likely to use the story of stymied progress than the opposing coalition (Table
9). Stymied progress stories indicate that some force is inhibiting the positive advancement, but
the opposing coalition or some other force is responsible for preventing these necessary steps
forward. Frequently, the pro-GM animal narratives cite the FDA as the primary group
responsible for this type of roadblock. The pro-animal GM coalition is also more likely to use a
story that indicates victory than the anti-GM coalition. Often, the pro coalition appears to feel as
though they are making progress toward victory, particularly with the possibility of a Trump
administration change to USDA oversight. The anti-GM coalition is more likely to publish
narratives that exhibit helplessness and control narrative than the pro coalition. The anti-GM
coalition frequently indicates that they had little control over the outcome of GM regulation,
regardless of the FDA’s willingness to take citizen comments. A similar theme appears when the
anti-GM coalition uses the conspiracy narrative to convince their readers that they have little
control over the regulation of these technologies. They see the government regulators as being
entirely controlled by the biotechnology industry.
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Table 9: Intercoalitional Differences among Story Types
Narrative Element
Advocacy Coalition
Anti-GM Animal
Pro-GM Animal
Coalition
Coalition
n (%)
n (%)
Story Type
Stymied Progress
0 (0%)
44 (53.66%)
Decline
4 (5.88%)
1 (1.22%)
Change is an
8 (11.76%)
3 (3.66%)
Illusion
Helplessness
31 (45.59%)
4 (4.88%)
Conspiracy
17 (25%)
1 (1.22%)
Blame the Victim
1 (1.47%)
1 (1.22%)
Truth Claim
4 (5.88%)
6 (7.32%)
Victory
2 (2.49%)
21 (25.61%)
None
1 (1.47%)
1 (1.22%)

Chi Square
Independence
p value
p<.0001
p=.1132
p=.058
p<.0001
p<.0001
p=.8938
p=.7258
p<.0001
p=.8938

The coalitions use the story of decline with equal frequency, though both groups rarely
use this story type. The limited examples of this type indicate that the pro-GM group see GM
technologies as declining in the US compared to other countries, and the anti-GM animal group
see the decline as evident in the increases in FDA approvals. Further, the coalitions also use the
“change is only an illusion” story type with an equal lack of frequency. In the examples of this
story type, each side discusses recent announcements as not indicative of actual change at any
fundamental level. Finally, the “blame the victim” narrative is the least used narrative among
both coalitions, with only one example available. This outcome likely stems from the fact that
the victims discussed in these narratives are more nebulous concepts (the environment, human
health) or actors incapable of acting in their own interests (wildlife, farm animals).

Causal Mechanism, Use of Scientific Evidence and Coalition Stance
While both the pro and anti-GM coalitions discuss cause in terms of intentionality, i.e.,
the issue is being purposefully caused by some party, the anti-GM coalition uses this mechanism
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much more frequently (Table 10). The pro-GM animal coalition is more diverse in its approach,
citing mechanical bureaucracy as the cause more frequently than the anti-coalition. Both
coalitions blame inadvertence and accidental causal mechanisms with equal limited frequency. In
this analysis, inadvertence is defined as an intentional act which is meant to be positive but ends
negatively, or an unintended consequence, while an accidental causal mechanism is one in which
no action was taken, only fate. Nearly all narratives in the data set identify or imply a causal
mechanism.
Table 10: Intercoalitional Differences among Causal Mechanisms,
Use of Science and Stance
Narrative Element
Advocacy Coalition
Anti-GM Animal
Pro-GM
Chi Square
Coalition
Animal
Independence
n (%)
Coalition
p value
n (%)
Causal Mechanism
Intentional
64 (94.12%)
49 (59.76%)
p<.0001
Mechanical
0 (0%)
14 (17.07%)
p<.0001
Inadvertence
2 (2.94%)
9 (10.98%)
p=.0003
Accidental
0 (0%)
1 (1.22%)
p=.0602
None
2 (2.94%)
9 (10.98%)
p=.3609
Use of Scientific Evidence
Yes
19 (27.94%)
42 (51.22%)
No
49 (72.06%)
40 (48.78%)
Coalition Stance
Winning
1 (1.47%)
7 (8.54%)
p=.0552
Winning the Battle but 3 (4.41%)
3 (3.66%)
p=.8147
Losing the War
Losing
47 (69.12%)
30 (36.59%)
p<.0001
Projected to Win
0 (0%)
20 (24.39%)
p<.0001
Present but unclear
15 (22.06%)
15 (18.29%)
p=.5659
Not present
2 (2.94%)
7 (24.39%)
p=.1509
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In the NPF Codebook, the policy stance is how each coalition places itself on the
continuum of winners and losers regarding the potential outcome of the policy issue (Table 11).
In Shanahan’s work (YEAR), the windmill issue had ultimately been decided when the wind
farms were built, making it clear who the ultimate winners and losers were. In this policy debate,
there is only a clear winner in specific examples of regulatory approvals from government
agencies. While this has occurred, for example, in the case of the AquaBounty salmon approval,
the overarching issue may never have clear, final winners and losers. However, there is still
value in examining how each coalition narratively presents itself along this continuum. In this
data set, each coalition rarely claims the winning stance. This outcome is expected in an issue
such as this with more back and forth regulatory movement than straightforward winning or
losing. Each coalition also claims to be winning the battle but losing the war with equal lack of
frequency, and each group has no stance with equal frequency. Each coalition is most likely to
claim the losing stance, though the anti-GM animal group more frequently claims this stance.
Second, to the losing stance, the pro-GM group is likely to claim that they are currently losing
but projected to win, while the anti-GM group never takes this stance. In the examples of the
projected to win stance, the pro-GM coalition groups frequently discuss how the growing issues
of overpopulation and climate change should require the world to turn to the benefits of animal
genetic modification.
When evaluating the use of scientific evidence in this data set, the quality of the evidence
is not evaluated. Narratives were coded as “yes” if the narrative authors provided any data-driven
evidence, including citations to scientific journals or specific statistics. Unsurprisingly, the proGM animal coalition is significantly more likely to use this type of evidence as part of their
narratives. As the more pro-science group, they would likely view this as an essential addition to
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the persuasiveness of a narrative. Interestingly, there are still a significant number of pro-GM
animal narratives which did not make use of any scientific evidence (48.78%), offering only
straight narrative or anecdotes in these discussions. While 27.94% of anti-GM animal narratives
contain some form of scientific evidence, many of the narratives in this dataset not only failed to
provide any evidence but actively mocked the evidence provided by the opposition.
The Moral of the Story: Policy Solutions
As one might expect, there is no overlap in the policy solutions offered by each coalition
(Table 11). The primary solutions offered by the anti-GM animal coalition were banning all
genetic modification of animals, more strict regulation of genetic modification, and labeling GM
animal products. The primary solutions proposed by the pro-GM coalition include faster more
efficient regulation of GM animals and more funding for GM animal technology research. When
narrative authors mentioned a specific regulatory agency, the anti-GM coalition argued for
continued FDA oversight, while the pro-GM coalition argued for a change to USDA oversight.
When discussing who bears the cost of their coalition’s proposed solution, both sides primarily
avoided any mention of cost bearers, though the pro-GM coalition avoided identifying costs
significantly more than the anti-GM coalition did (Table 12). When the anti-GM identified the
cost bearers of their solution, they overwhelmingly pointed to the biotechnology/agricultural
industry as the group likely to bear this cost of a ban or more strict regulation of technology they
may be depending on for profit maximization.
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Table 11: Intercoalitional Differences Among Proposed Solutions
Proposed Solutions
Anti-GM
Pro-GM
Ban/Outlaw
29 (42.65%)
0 (0%)
Labelling
8 (11.76%)
1 (1.22%)
More efficient regulation
1 (1.47%)
36 (43.90%)
More stringent regulation
22 (32.35%)
2 (2.44%)
More funding
0 (0%)
21 (25.61%)
More education
0 (0%)
6 (7.32%)
The FDA should regulate
7 (10.29%)
1 (1.22%)
The USDA should regulate
0 (0%)
7 (8.54%)
No moral provided
1 (1.47%)
8 (9.76%)
Total
68 (100%)
82 (100%)
Chi Square Test of Independence (df=2) p value <.0001
Further, both groups were unlikely to identify how the costs might be diffused or
concentrated for their policy solutions. However, the anti-GM group was more likely to include
this information in their narratives when they primarily discussed the concentration of costs to
their solutions, which is logical because the only cost bearers for their solution would be the
biotechnology industry, a specific, concentrated group. The pro-GM coalition was significantly
less likely to discuss diffusion, but the few examples available were more likely to discuss the
diffuse benefits of their policy solution. These are a limited number of narratives that indicated
that there were risks to genetically modifying animals, but these risks are outweighed by the
potential benefits, particularly given the potential threats of overpopulation and climate change.
When discussing the potential beneficiaries of their policy solutions, the coalitions have a
much more similar list, though their frequency of use as distinct from one another. Both groups
frequently claim that their solution would benefit both the environment and human health,
though anti-GM coalition narratives discuss this benefit in terms of saving humanity from
dangerous GM foods and saving the ecosystem from the introduction of dangerous lab-created
genes. The pro-GM coalition more frequently discusses the benefit in using GM animal
technologies to counter the effects of climate change and overpopulation by creating food
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animals that are gentler on the planet and using animals such as mosquitoes to fight malaria.
Both groups make similar claims in narratives that describe human health or the ecosystem
individually, though the pro-GM group is more likely to discuss this benefit strictly in terms of
feeding hungry people in food-insecure regions of the world.
In addition, both coalitions discuss farm animals specifically as benefitting from their
respective solutions. The anti-GM animal group mainly describes the ending of the abuse they
perceive as creating “Franken-animals,” while the pro-GM group primarily discusses these
benefits in terms of animal welfare, such as modifying cattle to be hornless to prevent the painful
de-polling process. The American economy is the only policy solution beneficiary not jointly
discussed by both coalitions, a strategy only used by the pro-GM animal coalition. Each coalition
is most likely to describe the benefits of their chosen policy solution as diffuse, though the proGM coalition was slightly more likely to avoid indicating the potential for diffusion.
As each coalition discusses the perceived costs and benefits of the opposing coalition’s
stance, the pro-GM animal coalition is slightly more likely to admit that there are limited costs to
the opposition’s policy solution. This result is due to the examples of narrative where the proGM animal coalition points out that labeling GM animal products would not be detrimental. The
anti-GM coalition indicates that there are not higher costs to their opponent’s solutions, and they
are also more likely to describe these costs as diffuse with broad-ranging effects. The list of
those groups who would be forced to bear the costs of their opponents’ solutions is again similar
between coalitions, though with different relative frequencies. Both groups are most likely to
discuss these costs in terms of the environment and human health, while the anti-GM group are
more likely to discuss the costs to farm animals and the pro-GM coalition is more likely to
discuss the literal economic costs. In terms of opposing coalition benefits, the anti-GM animal
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coalition is more likely to admit that there were benefits to the opposing coalitions solutions;
however, they frequently claim that the potential threats outweighed these possible benefits and
that the benefits would also likely concentrate in the hands of the biotechnology/agricultural
industry.
Narrative Strategy: The Devil Angel Shift
Sabatier et al. (1987) first discusses the devil and angel shifts in the context of the
Advocacy Coalition Framework, but recently, Shanahan et al. (2013) have linked this concept to
the Narrative Policy Framework (P. Sabatier, Hunter, & McLaughlin, 1987; Shanahan et al.,
2013). The devil shift is a policy narrative strategy where the writer emphasizes the power of
their opponents, the villains, to engage in evil acts while understating their own power. The angel
shift is the tendency of a policy narrative author to discuss their coalition’s ability to save the day
by solving the policy issue while de-emphasizing the role that their opponents might play in any
possible solutions. In Shanahan et al. (2013), this tendency is quantified by assigning narratives
with an angel shift a 1, narratives with a devil shift as -1, and narratives that did not use this
strategy are assigned a 0. The difficulty in applying this methodology to the present work is that
Shanahan’s coalitions were more clearly defined, as her research dealt with one specific policy
issue in one specific location.
The wide range of discussing the entirety of the GM animal debate required an additional
step of quantifying the most likely hero and most likely villain for each coalition. The
distribution of the organizations and individuals who published these narratives make it clear that
the vast majority of the pro-GM animal coalition is made up of scientists, while the vast majority
of the anti-GM animal coalition consists of environmentalists. Therefore, the devil angel shift for
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this work is quantified using these two archetypes as the primary hero and villain characters for
each coalition.
The distribution of devil-angel shifts over time (Figure 5) clearly shows that the pro-GM
animal coalition is much more likely to use the angel shift, while the anti-GM coalition is more
likely to utilize the devil shift. According to Shanahan et al. (2013), a potential explanation for
the narrative choices involved in the devil-angel shifts is the tendency of a coalition to turn to the
devil shift when threatened and the tendency of a coalition to make use of the angel shift when it
is hopeful for success and wants to solidify its position as the hero. This potential interpretation
is consistent with previous results in the present study where the pro-GM animal group most
often saw itself as the ultimate winner in the policy debate, while the anti-GM group most often
saw themselves as losers. A look at the mean use of each narrative strategy (Table 6) indicates
that while the anti-GM animal coalition is more likely to use the devil shift, it is not a strong
tendency, just barely off of neutral. This result is likely because the identification of the villain in
these narratives is complex. These anti-GM coalition narratives at times discuss the
biotechnology industry as distinct from the scientists that make the discoveries, and at other
times, these two groups coalesce into one monolith. Further, the anti-GM coalition fractures into
the groups primarily concerned with human health, the groups that are primarily concerned about
the environment, and the groups that see those two concepts are inseparable. Thus, groups who
identify themselves as environmentalists are the majority in this dataset, though there remains
some ambiguity in using the environmentalist as their primary archetype
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Figure 5: Devil Angel Shift Data from Anti and Pro Coalitions
The pro-GM animal coalition’s tendency to use the angel shift is also complicated to
measure definitively because the use of environmentalists as primary villain obscures the fact
that one portion of the pro-GM narratives saw their primary villain as the FDA because of their
inefficient regulation. The complexity in using the FDA as the primary villain is that the anti-GM
animal coalition would also occasionally present the FDA as the villain for opposite reasons.
Therefore, quantification of the devil-angel shift for these coalitions indicates a trend, but future
research may benefit from including these complexities in the calculation. Unfortunately, more
narratives related to this issue would need to be available to have a sufficient sample size to
break down into these subcategories.
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Narrative Strategy: Shifting of Costs/Benefits
An additional narrative strategy that coalitions might employ is the distribution of costs
and benefits (Shanahan et al., 2013; Stone, 2019). The most powerful potential for this strategy is
the ability to expand or concentrate the policy subsystem. Coalitions use this strategy both in
discussing their own solution’s costs/benefits and characterizing the potential outcomes of their
opponent’s solutions. In general, the prediction is that the coalition would characterize their
outcomes with concentrated costs and diffuse benefits, while they would seek to cast their
opponents’ outcomes as concentrated benefits with diffuse costs. However, in this study, the
anti-GM animal coalition is more likely not to discuss the costs/benefits of its solutions, though
when it did, it primarily did as one might predict (Table 12). The anti-GM coalition is much
more likely to seek to characterize their opponents’ solutions, and they do so by concentrating
the benefits and diffusing the costs. This result is unsurprising given the anti-GM coalition’s
tendency to focus blame and attention on the biotechnology industry, which they see as being the
only group to benefit at the potential expense of the entire planetary ecosystem.
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Table 12: Intercoalitional Differences among Narrative Strategies
Narrative Strategies
Advocacy Coalition
Anti-GM
Pro-GM
Coalition
Coalition
Mean (SD)
Mean (SD)
Devil Angel Shift
-0.059 (0.770)
0.317 (.752)
t-statistic= 3.00 p=.0016**
Distribution of Costs/Benefits for Opposed Policy
Concentrates Benefits/Diffuses Costs
Diffuses Benefits/Concentrates Costs
Does not use

43 (63.24%)
0 (0%)
25 (36.76%)

n (%)
2 (2.44%)
0 (0%)
80 (97.56%)

Distribution of Costs/Benefits for Their Policy
Diffuses Benefits/Concentrates Costs
Concentrates Benefits/Diffuses Costs
Does not use

24 (35.29%)
1 (1.47%)
43 (63.24%)

n (%)
46 (56.10%)
3 (3.66%)
32 (39.02%)

Conversely, the pro-GM animal coalition is more likely to discuss their own solution’s
cost/benefits and less likely to bring up the potential outcomes of their opponents’ solutions.
Specifically, the pro-GM animal coalition is more likely to want to expand the issue to include
the solutions they offer for the looming climate and population crises while ignoring the
“smaller” issues posed by the anti-GM coalition. Overall, this is consistent with Shanahan’s
findings with the wind farm debate (Shanahan et al., 2013).
Core Policy Beliefs
According to Sabatier and Jenkins-Smith’s Advocacy Coalition Framework, an advocacy
coalition consists of people who share similar policy beliefs. These beliefs range from the core
and unchanging to the secondary, more loosely held (Jenkins-Smith et al., 2014). The policy
beliefs inherent in these coalitional narratives are an essential piece of the puzzle of
understanding how narrative affects this debate. Frequently, these beliefs are presented as a
spectrum of two opposing forces.
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The Nature-Human relationship identifies whether a coalition is more biocentric (-1) or
more anthropocentric (1), with biocentric being more concerned with the natural world and its
flora and/fauna while the anthropocentric is more focused on human-specific issues. As
evidenced in Table 13, the anti-GM animal coalition’s mean is slightly more biocentric than
neutral. This result may seem surprising given the anti-GMO movement’s characterization as
being largely environmentalist. However, the movement is also concerned about the effects of
ingesting GM animal products on human health. Thus, they average out to a more neutral
position on this scale of policy belief. The pro-GM animal coalition’s mean was more solidly in
the anthropocentric portion of the scale, consistent with their recurrent arguments that these
technologies are necessary to save humanity from climate change and starvation.
The Polis-Market belief spectrum includes the tendency of a coalition to be more global,
cultural, or group-centered (polis -1) or more individual-centered (market 1). In Table 13, it is
clear that the opposing coalitions have significantly different views. The anti-GM coalition is
again just barely on the polis side of neutral. As with the Nature-Human scale, this coalition is
frequently concerned both for the individual consumers of GM products and the potential for
wide-scale environmental impact. This broad range of potential negative consequences
frequently makes this coalition fanatical in their opposition. Though the difference in the means
between the two groups is significant (p>.0001), the pro-GM animal coalition’s average belief
places them just on the market side of neutral. As with the anti-GM coalition, this outcome is
consistent with the coalition’s belief that the American economy depends on reasonable
regulation and insistence that these products will save the world.
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Table 13: Intercoalitional Differences in Core Policy Beliefs
Anti-GM
Pro-GM
Policy Beliefs
Mean (SD)
Mean (SD)
Nature-Human Relationship
-0.176 (0.772)
0.500 (0.653)
t-statistic=4.25 p<.0001***
Polis-Market
-0.0456 (0.871)
0.122 (0.948)
t-statistic= 3.88 p<.0001***
Conservation-business
-0.588 (0.579)
0.446 (0.356)
t-statistic=9.12 p<.0001***
The Conservation-Business policy belief is central to the GM animal debate. The NatureHuman spectrum identified more human-centric policy beliefs, and this policy belief spectrum
isolates the human-centric aspects, distinctly the business-driven facet. As with the previous
policy beliefs, the means for each coalition were significantly different (p<.0001); however, in
this instance, the distance between the two means was much larger. In other words, the anti-GM
animal coalition is very strongly conservation leaning, and the pro-GM animal coalition is also
quite strongly business learning. This result is unsurprising, though it is interesting when paired
with the much closer means for the Nature-Human spectrum, which may indicate that there may
be more room for compromise in the debate if the public-funded the technology instead of
allowing it to be privately owned, as the potential for biotech companies profit seems to widen
the gap between the two coalitions.
Intracoalition Cohesion
In previous NPF analyses, the cohesiveness of each coalition’s approach to narrative
added a beneficial dimension to the overarching discussion of how narrative affect’s opinion at
the meso-level. Shanahan et al.’s study quantified intracoalition cohesion by examining the
differences between the primary organization in each coalition and the remaining members. In
this prior study, the primary organizations are responsible for writing more than half of the
narratives included in the data set (Shanahan et al., 2013). The collection of narratives we
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analyze in the present study does not include a primary organization, with the most prominent
contributors making up less than 5 percent of the total for each coalition. Can these diverse
individuals and organizations be called a coalition? According to Sabatier (1987), a coalition
comprises people from various organizations who share a set of normative and causal beliefs and
seek concerted actions. Thus, justifying the existence of the coalitions we identify in this dataset
involves showing that the groups share a set of beliefs and want to work toward the same
outcomes.
Where Shanahan et al.’s work (2013) related to the more specific issue of wind farms in
one region of the country, the primary issue with collectivizing this our group is that they may be
writing in favor of or against the general concept of genetically modifying animals, or they may
be writing in support or opposition of a specific example, such as the AquaBounty salmon’s
FDA approval. Thus, to show the degree of cohesiveness within each coalition, their beliefs and
policy solutions should be compared between the topics they explicitly discuss. Therefore, we
code each narrative into general GM concepts, GM salmon, GM pigs, GM cattle, GM
mosquitoes, or other specific GM examples, and each of these new groups is compared within
coalition.
For the Polis-Market policy belief spectrum, the pro-GM animal coalition is significantly
different when compared by specific policy debate (Table 14). When comparing means, two
subgroups emerge that each approach the belief differently, with the general and salmon groups
being slightly more collectively minded, while the pig and mosquito subgroups were slightly
more concerned about individual issues. The cattle group is split between the two. In examining
the Nature-Human policy belief spectrum, the pro-GM group again lacks cohesion, though less
drastically than with the Polis-Market belief. Also, similarly, two subgroups emerge in the
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coalition concerning this issue, with nearly the same result of mosquito and pig being more
human-centered while the general subgroup is more nature-centered. Cattle and salmon are split
between the two subgroups. The evidence of the pro-GM animal group as an advocacy coalition
does not emerge until the Conservation-Business policy belief, where there is no difference in
means between the groups. Therefore, the uniting core policy belief that forms this less cohesive
coalition is the slight preference for promoting business interests. The anti-GM animal coalition
appears to be much more cohesive. There is no difference in means between narratives relating
to each specific policy debate for all three policy beliefs.
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Table 14: Intracoalitional Differences in Core Policy Beliefs and Policy Solutions by
Specific Policy Interest
Polis-Market Policy Belief
Anti-GM Animal Coalition
Pro-GM Animal Coalition
Mean
Mean Comparison Mean
Mean Comparison
General
-0.500
A
-0.125
B
Mosquito
-0.333
A
1.000
A
Pig
-0.143
A
0.769
A
Salmon
-0.500
A
-0.375
B
Cattle
-0.500
A
0.333
AB
F statistic= 0.266 p value =.899
F statistic=5.43 p value
=.0007**
Nature-Human Policy Belief
Anti-GM Animal Coalition
Mean
Mean Comparison
General
-0.357
A
Mosquito
0.000
A
Pig
0.143
A
Salmon
0.083
A
Cattle
0.250
A
F statistic= 1.618 pvalue=0.1807
Conservation-Business Policy Belief
Anti-GM Animal Coalition
Mean
Mean Comparison
General
-0.571
A
Mosquito
-0.667
A
Pig
-0.571
A
Salmon
-0.583
A
Cattle
-0.750
A
F statistic= 0.097 p value
=0.9831

Pro-GM Animal Coalition
Mean
Mean Comparison
0.375
B
1.000
A
0.846
A
0.375
AB
0.333
AB
F statistic= 2.78 p value
=0.0327*
Pro-GM Animal Coalition
Mean
Mean Comparison
0.188
A
0.000
A
0.077
A
0.250
A
0.000
A
F statistic= 1.005 p value =
0.4102

The second portion of Sabatier’s definition involves the tendency of an advocacy
coalition to work toward the same actions or goals (Jenkins-Smith et al., 2014). To further
evaluate the cohesiveness of each group, policy solutions from each narrative are compared.
Both the anti-GM and pro-GM animal groups have the same frequency of responses to the policy
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solution within their own coalitions when examined by specific species modification, with antiGM significance at p=0.8786 and pro-GM at p=0.8451, thus indicating that each coalition is
cohesive in its desire to work toward a specific set of potential outcomes. However, the expected
count for each subcategory is low enough that significance may not be assured, but a trend
appears to exist.
Conclusion
The goal of the present study is to examine the use of narrative elements in persuasive
writing from opposing coalitions in the animal genetic modification debate and investigate the
levels of intracoalition cohesion within the same. The most immediate finding is the source
composition of the data set, with the pro-GM group receiving much more attention in the
traditional news media for the publication of op-eds and editorials. At the same time, the antiGM coalition relies more heavily on blogs and independent media. Additional work should be
undertaken to determine if this discrepancy results from exclusion or favoritism by the traditional
media or a lack of trust and interest on behalf of the anti-GM coalition.
Intercoalition findings make it clear that the coalitions use narrative elements differently.
Each coalition emphasizes different heroes and mostly different villains, though it should be
noted that the coalitions present the government as the villain with the same frequency. There are
more consistent similarities in the victims presented by each coalition, with both sides claiming
that farm animals and human health are victims with equal frequency. This finding is consistent
with recent research, which finds that examples of farm animal welfare have the most effect in
shifting opinions about genetically modifying animals (McConnachie et al., 2019b). In addition
to characterization, the coalitions use plot devices differentially with the pro-GM coalition tying
narratives together with the concept of stymied progress. At the same time, the anti-GM group
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organize their narratives around the helplessness and conspiracy stories that are consistent with
previous literature as the narrative choices of coalitions who perceive themselves as the losers.
Further, the coalitions approach all additional narrative elements, causal mechanism, use of
scientific evidence, and stance differentially with a high degree of significance. Finally, there is
no overlap present in the coalitions’ proposed solutions.
In terms of narrative strategies employed, the pro-GM group is more likely to write
narratives that employ the angel shift, while the anti-GM coalition is more likely to employ the
devil shift. This distinction remains stable over time and is consistent with Shanahan et al.’s
(2013) findings where the losing coalition continues to use the devil shift and the winning
coalition utilizes the angel shift. Though there is yet to be a determined winner in this policy
debate, the pro-GM coalition certainly feels that it is winning, and the anti-GM coalition as
frequently presents itself as the loser. As Shanahan et al. (2013) indicate, it remains unclear
whether this devil-angel shift correlation with winning and losing is a psychological factor of
those mindsets or a contributing factor to coalition success or failure. Also consistent with this
previous research is the tendency of the winning coalition to diffuse benefits and concentrate
costs, as does the pro-GM coalition in this data set.
Sabatier’s definition of an advocacy coalition forms the basis for the analysis of
intracoalition cohesiveness. This definition indicates that a coalition must share a core policy
belief and have a common goal (Jenkins-Smith et al., 2014). By this definition, the anti-GM
animal coalition is more cohesive than the pro group because they share all three beliefs among
groups regardless of the specific policy debate topic, while the pro group only shares the
conservation-business belief. Both coalitions are completely cohesive in their own set of policy
solutions, which frequently mirror images of their opponents. This result is different from that
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found in previous NPF research, where the winning coalition is likely more united. However,
this study uses a novel approach to quantifying and analyzing intracoalition cohesiveness, which
might account for this discrepancy, or the result is unique to this policy arena.
This research provides multiple contributions to the NPF literature. Primarily, this work
adds a new policy arena to the NPF with the first known biotechnology policy study. Adding a
biotechnology element to NPF research provides an additional example of unique coalition
compositions where partisan lines are less noticeable. Within these coalitions, an agreement
exists between groups, such as conservative Christians and more liberal environmentalists, which
may only happen in this policy area. This work also represents a novel approach to the analysis
of intracoalition cohesion, which is necessary when examining coalitions without a dominant
organization. In general, these results echo the findings of other NPF scholarship in that the
importance of the hero characterization is further confirmed, and the results add more evidence
to the possible existence of a correlation between winning coalition stance and narrative strategy.
Continued research on the possible causal nature of narrative strategy in winning coalitions
should be undertaken.
Overall, the present study provides a better understanding of the debate over genetically
modifying animals and a better understanding of how opposing coalitions approach any
biotechnology issue. The coalitions frequently agree that the government and its regulation of
genetic modification is the problem. They each think that FDA poorly manages this regulation,
though it is likely that the current process of transferring this regulation to the USDA will
appease many of the pro-GM animal coalition members and further frustrate the anti-coalition.
Repeating this analysis in the coming years to examine the change in narratives between the
coalitions as this regulatory shift occurs would be enlightening.
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CHAPTER FOUR: PERSUASION OF POST-MODERN PROMETHEUS: ANIMAL
BIOTECHNOLOGY, THE NARRATIVE POLICY FRAMEWORK, AND “PLAYING GOD”

Introduction
US Regulation of GM Animals and Public Opinion
Since the beginning of 2021, US regulation of animal genetic modification has been in a
state of flux. Initially, in 2008, the Food and Drug Administration produced a guidance
document that defined animal gene modifications as “new animal drugs,” thus claiming the
power of regulating these technologies, even though the USDA had long overseen GM plants
(Regulation of Genetically Engineered Animals Containing Heritable rDNA Constructs, 2008).
The biotechnology and animal agriculture industries have since argued that FDA regulation is
untenable and point to the two-decade-long approval process which AquaBounty’s
AquAdvantage salmon endured as evidence (Cohrssen & Miller, 2018; Ledford, 2019). At the
same time, opponents of GM animal technology frequently argue that the FDA has been too
willing to accept safety evidence from industry scientists and that even stricter regulation is
necessary to protect the public (Piller & You, 2018). Sonny Perdue, then-Secretary of
Agriculture, stepped into the fray in January 2021 with a memorandum of understanding which
claimed purview over the regulation of agriculture-related GM animal technologies should reside
with his agency (Perdue, 2021). As of January 2022, neither Congress nor the Biden
administration has weighed in. Should the U.S. become a friendlier place for biotech firms
interested in animal technologies? The answer to that question should lie, in part, in the opinion
of the American public, but research has been mixed when it comes to evaluating general U.S.
sentiment.
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Older research on public opinion indicates a distaste for any animal GM technology,
regardless of the promised advantages (Cuite et al., 2005; Frewer et al., 2013; Savadori et al.,
2013). However, survey work done within the last five years has demonstrated more nuanced
opinions than previously recorded, though it is unclear whether this nuance went previously
unmeasured or has emerged over time. For example, in 2018, the Pew Research Center found
that opinions about GM animal technology vary, depending on the methods used to make the
modification and the intended purpose of the genetic improvement. When asked about
“appropriate uses of technology,” 70% of respondents see the genetic modification of
mosquitoes to prevent human disease as favorable, and 57% of respondents also find it
advantageous to engineer animals to grow organs and tissues for human transplant use. The less
popular options for GM technologies are producing more nutritious meat (43% approval),
restoring extinct species (32% approval), and creating fluorescent aquarium fish (21% approval)
(Funk & Hefferon, 2018). In another survey from 2019, McConnachie, et al. finds that 65.7% of
respondents in the US report positive perceptions of the ability to engineer hornless cattle, and
66% of respondents said they are willing to consume beef from GM cattle modified for this
purpose. These same respondents cite animal welfare as a compelling reason to support this
specific use of technology (McConnachie et al., 2019b).
Though some of this data supports the assertion that the American public is open to
technologies that benefit animal welfare and human health; there remain a significant number of
individuals who are staunchly opposed to GM animal modification, and an even greater number
of individuals are hesitant to consider purchasing or consuming these products. When the Pew
Research Center asks those who object to GM animal technologies to explain in their own words
the reasoning behind their objections, 29% percent cite the concept of “messing with God’s
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plan,” while the next largest group cites ecological concerns such as interfering with nature
(24%) (Funk & Hefferon, 2018). Complementing these results, the open-ended responses in
McConnachie’s research include 14.5% of participants who specifically cite religion or moral
concerns as their primary objection, while an additional 10.8% claim that the interruption of
natural processes was the source of their reluctance (McConnachie et al., 2019b). Therefore, a
clear link exists between US public opinion about the genetic modification of animals and the
average citizens’ concept of God and nature.
Genetic Modification of Animals, Religion, and God
The most immediate potential issue between people of faith and the animal biotech
industry is the complexity of interspecies genetic mixing and observance of faith-based dietary
laws. Approximately 28% of American citizens report adherence to a religion with a documented
dietary restriction, though it is difficult to assess how many of these members are actively
observing specific dietary laws. Nonetheless, there is likely a sizeable portion of all US grocery
shoppers who require some level of knowledge about how their food is produced and prepared to
adhere to dietary law (Theisen, 2020). A poll conducted by The Pew Initiative on Food and
Biotechnology in 2001 finds that when asked about their moral or religious views concerning
specific types of agricultural biotechnology, 57% of Protestants, 52% of Catholics, and 46% of
Muslims oppose the movement of genes from one species to another, while Jewish respondents
are only 35% opposed. As Protestants are the most opposed yet have no specific dietary
restrictions, there must exist another connection between religious belief and opposition to
genetic modification of animals, even when accounting for alignment between religion and
political affiliation (Trusts, 2001).
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In addition to religious correlation, another study finds even a more general belief in any
God is highly associated with reduced approval for various types of synthetic biological
technologies. Further, among these respondents, support for synthetic biology increases among
weak believers, even when bio-conservatism is controlled, and strong believers are more likely
to cite theological considerations as the basis for their attitudes. In contrast, weak believers are
more likely to list unnaturalness as their primary consideration (Dragojlovic & Einsiedel, 2013).
The most unexpected finding of this study is that among strong believers, the influence of a
belief in God on approval for synthetic biology increases in sync with their scientific awareness,
indicating that their theological issues are rooted in a more conscious decision than a heuristic
(Dragojlovic & Einsiedel, 2013).
The Playing God Narrative
In the Western world, the idea that a technological line exists that should not be crossed
by humans may have originated, in part, from the Judeo-Christian story of Adam and Eve, whom
God cast out after they ate of the Tree of Knowledge which God had cautioned them would
cause "…[their] eyes will be opened, and [they] will be like God." Though this is an early
example, it is not the only example to emerge from antiquity. The ancient Greeks penned
cautionary tales such as that of Prometheus, who was eternally punished for giving humans the
knowledge of fire, and Icarus, who failed to consider the consequences of superhuman flight.
Continuing through to Theophilus in the 13th century, Faust’s 16th century bargain, Shelley’s
monster (1817), Wells’s Men Like Gods (1923), and on to modern day movies such as Jurassic
Park, these narratives have infused Western cultures with the dangers inherent in human hubris
when man seeks emulate the divine.
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Multiple academic works refer to this concept of “playing God” as having reached the
level of moral heuristic; however, these works fail to agree upon its underlying meaning
(Crysdale, 2003; David & Meredith, 2016; Gilovich, Griffin, & Kahneman, 2002; Sunstein,
2003). It is possible that the "playing God" narrative has splintered over time and now has
multiple meanings, which may even be context-dependent. For example, evolutionary biologist
Marc Hauser claims that the phrase is a heuristic for “don’t tamper with natural processes for
human reproduction” (d Hauser, 2005), while other theologians might claim that it is a heuristic
for avoiding mimicking the divine in the theological sense (Coady, 2009). In contrast, science
journalist Philip Ball refers to the concept of “playing God” as a “meaningless, dangerous
cliché” (Ball, 2010). While it remains unclear how the general public defines and perceives of
this heuristic, there is some evidence that it affects policy preferences. Specifically, a recent
study found that ratings of aversion to “playing God” were predictive of funding preferences for
the National Science Foundation but not any other federal agency.
Thus, there is a measurable affect that this narrative has on science policy, but it is
difficult to sort out the details of this affect, particularly on the specific debate over genetic
modification, when there is still work to be done in nailing down a clearer meaning of the phrase,
if one is to be determined. Therefore, in an effort to better define this broad cultural narrative,
this work seeks to examine the “playing God” narrative in the context of the debate over
genetically modifying animals in the United States. To this end, we have initially sought to
identify the possible interpretations of the narrative in modern usage. The following represents
these preliminarily identified versions of the narrative.

The Hubris of Rivaling Divine Omnipotence (Type A)
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This narrative version comes directly from the biblical account of Adam and Eve's
transgression in Eden. This admonition is reencountered in the biblical Tower of Babel when
God punished humanity for its attempt at reaching divine heights. In this context, people who
discuss "playing God" are pointing to the moral wrong of attempting to take God-like power,
regardless of the potential outcome. In other words, human hubris in and of itself is a moral
failing, thus deserving of punishment regardless of outcome or intent.

The Consequences of Lacking Divine Impartiality/Omnibenevolence (Type B)
This version of the narrative is based upon the belief that humans are incapable of true
impartiality. For these anti-GMO advocates, God-like technologies such as "designer babies"
would only exacerbate the economic disparities that currently exist in the world. This version of
the narrative is closely tied to the Christian concept of "original sin," as humanity is seen as too
flawed and self-interested to be equitable in distributing the benefits of God-like power. In this
version of the narrative, it is not that the act itself is morally wrong; it is the inequity that
inevitably results from the act that is a moral failing.

The Dangers of Assuming Divine Omniscience (Type C)
This version of the narrative emphasizes the potential for catastrophe that comes with
playing God. By not being truly omniscient, human scientists are incapable of fully
understanding all of the potential outcomes and unintended consequences of their actions. Thus,
the risk of adverse consequences is too significant to justify any potential benefits. This version
of the narrative is also closely aligned with concepts of nature and the world's natural order and
is exemplified in stories ranging from ancient Prometheus to more modern Frankenstein and
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Jurassic Park. In this form, emphasis is not on the morality of the action so much as the potential
consequences.
With these proposed variations identified, we needed a systematic and quantitative way of
uncovering whether this narrative has changed over time, and whether there is differential use of
the phrase “playing God” between sources. Therefore, we turn to the Narrative Policy
Framework.
The Narrative Policy Framework
The use of narrative has always been a central part of the policy process, and a long
history of policy literature sought to explain the role that narrative plays in more philosophical
terms (Fisher, 1984; Forrester & Fischer, 1993; Fox & Miller, 1995; Hajer, 2002; Roe, 1994;
Stone, 1997). As the study of policy became more positivist, these qualitative approaches fell out
of favor, but by 2010, the Narrative Policy Framework (NPF) emerged to fill the gap by
proposing a quantitative approach to the study of narrative by using testable hypotheses (M.
Jones et al., 2014). The NPF rests upon five core assumptions: that the meaningful portions of
public policy are socially constructed, that the complexity of the world requires people to be
boundedly rational, that narratives can be broken into individual parts which can be identified,
that humans are inherently narrative in the ways they think and communicate, and that narratives
should be examined at three interwoven levels which are termed micro, meso, and macro
(Shanahan, Jones, & McBeth, 2018). Though these levels operate simultaneously, researchers
must parse them separately due to the overwhelming complexity that would prevent the
formation of clear, testable hypotheses.
At the micro-level of analysis, researchers examine how individuals use narrative to
discuss and understand policy issues. Studies at this level involve experimental designs involving
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narrative treatments. At the meso-level of analysis, researchers use content analysis to focus on
how coalitions use narrative to influence the policy process. The macro-level of analysis is the
least studied of the three levels and involves the grand narratives which underpin institutions,
society, and culture (Shanahan, Jones, McBeth, et al., 2018). Macro-level narratives are stable
over time and are often measured by their effects on the meso and micro-levels (M. D. Jones &
McBeth, 2020). The purpose of the present study is to apply principles of the NPF to examine
the role that the long-standing “playing God” cultural narrative has had on the last twenty years
of public opinion related to the genetic modification of animals in the United States. Though
there are not specific protocols for the NPF at this level, as there are for the micro and meson
levels, there are a set of guiding principles that determine whether a macro level narrative exists
and whether it warrants further study via its effects at the micro and meso levels. These guiding
principles include the following (Shanahan, Jones, & McBeth, 2018):
•

Exhibiting measurable stability over longer periods of time.

•

Permeating institutions, society, and cultural norms.

•

Influencing the parameters of meso level debates.

•

Containing narrative elements, policy beliefs, and strategies.

•

Affects policy-making in some way

Most importantly, NPF macro-level analysis should seek to measure the influence of these
narratives empirically without wading into murky normative waters. The current study aims to
join the ranks of the few examples of a NPF macro-level study, and it seeks to characterize this
broad narrative and measure its reach into the GM animal debate.
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Research Questions
Does the concept of “playing God” reach the level of an NPF macro-level cultural narrative? (All
following studies)

Is there evidence of three distinct types of “playing God” narrative primarily used in the debate
surrounding the genetic modification of animals? (Study 1)

In the debate over the genetic modification of animals, has the relative use of these three types of
“playing God” narratives remained stable over time? (Study 1)

Are there aspects of the “playing God” narrative that are unique to the debate over genetic
modification? (Study 2)

Do policy making elites in the United States Congress make use of the “playing God” narrative
and in what contexts? (Study 3)

Do policy making elites use the three types of “playing God” narrative? (Study 3)
Are the three distinct types of “playing God” narrative present in non-persuasive narratives?
(Study 4)
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Study 1
This first study identifies the frequency of each proposed version of the “playing God”
narrative in a variety of public consumption documents over a twenty-year time span. The
primary purpose of this study is to identify the frequency of the three types of narrative present
in the GM animal debate and the stability of the narrative over time.
Data Collection
To explore the above research questions, we employ a content analysis of documents
where pro-and anti-GM advocates make use of the “playing god” narrative. These examples
were gathered online as public consumption documents and posts from a twenty-year span
between 2002 and 2021 (N=463). These examples consist of newsletters, editorials, op-eds, and
blog posts from Google searches of specific keywords, as well as social media posts from
Twitter and Live Journal, and public comments submitted to the FDA and USDA on
regulations.gov. The following keywords were used to generate this data:
“Playing God” GMO
“Playing God” genetically modified
“Playing God” GMO animals
“Playing God” genes
“Playing God” FDA
“Playing God” CRISPR
“Playing God” genetically modified pig
“Playing God” GMO pig
“Playing God” Galsafe
“Playing God” pig
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“Playing God” GMO pork
“Playing God” genetically modified pork
“Playing God” genetically modified mosquito
“Playing God” GMO mosquito
“Playing God” mosquito
“Playing God” Oxitec
“Playing God” genetically modified salmon
“Playing God” GMO salmon
“Playing God” salmon
“Playing God” AquaBounty

The top ten results for each keyword were collected from Google, Twitter, Live Journal,
and FDA/USDA public comments, if ten relevant results were available. We excluded results
that fell outside of the date range, if the result was from a non-persuasive source (such as an
academic journal article about playing God narratives), or if the example was not related to
genetic modification. We then read and sorted each result into one of the three categories of
“playing god” narratives or a combination of two or three of categories, if the result fell into any
of the categories. Two researchers independently coded this dataset between June 2021 and
August 2021. All examples of differential coding were discussed and reconciled. See Appendix
H for intercoder reliability data.
Data Analysis
The relevant independent variables included narrative source (includes Google, Social
Media, or Citizen Comments), narrative topic (includes salmon, pig, mosquito, general, and
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CRISPR), and year. The relevant dependent variablse are the narrative types (A, B, C and
combination A/C). Thus, a nominal logistic regression model is used to identify the effect that
these independent variables might have on the type of narrative (see Table 1). We determine that
time has no effect on the type of narrative (p=0.6834); therefore, as time was the only continuous
variable, we perform a series of chi square tests of independence to determine if there is
differential use of the narrative types between each source or if the frequency of each narrative
type is different when the writers are discussing different topics. We conduct this analysis
conducted using the JMP Pro 14 for Windows, a statistical software from SAS.

Results and Discussion
Playing God Narrative over Time
Nominal logistic regression modeling indicates that time (per year) is not a factor in the
differential use of the three-playing God narrative types (see Table 15). The relative use of each
narrative type is stable over the entire twenty-year period covered in this dataset (Figure 6).
While all combinations of the narratives were included in the coding, there were no examples
present of any combination of the narrative types except for the combination of narratives A and
C. There are possible relationships between FDA regulatory steps and peaks in the use of the
phrase “playing God” in this set of search results (Figure 7). The peak that occurs around 2010
appears to be the result of increases in narratives concerning genetically modified salmon which
coincides with the time that the FDA advisory panel released its initial findings about the safety
of the AquaBounty salmon and the time that 39 lawmakers in Congress publicly urged the FDA
to reject its application. The peak around the year 2012 coincides with spikes in narratives about
GM mosquitoes, pigs, and salmon. The largest increase in 2016 is the result of a spike in playing
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God narratives surrounding the GM mosquito debate and coincides with FDA approval of a
large-scale field trial of GM mosquitoes in Florida. The increase in playing God narratives that
occurs around the year 2020 appears to be largely the result of FDA approval of the Galsafe GM
pig, based upon the specific content of these narratives.
Table 15: Effect Likelihood Ratio Tests from Nominal Logistic Fit
Variable
Chi Square
P value
Source
36.26
<0.001
Topic
58.51
<0.001
Year
2.29
0.6834
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Figure 6: Narrative Type per Year 2002 to 2021
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Figure 7: Total Narrative Count per Year 2002 to 2021
Whether a playing God narrative came from social media, citizen comments to
government agencies, or Google search resulted in differential use of the narrative types (Table
16). A chi square test of independence was conducted on the difference between Google search
results and all other sources (p<.0001) which indicated greater use of narratives B and C but
fewer uses of narrative A than the other sources. Google search results also produced fewer
combinations of the narrative types than citizens’ comments and social media, where the
combinations of narrative type A and type C were most frequently combined. The citizens’
comments from regulations.gov also resulted in differential use of the narrative types with more
use of narrative type A and less use of narrative type B than the other sources. Finally, social
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media data collection indicated slightly fewer uses of narrative type C than the other two sources
and significantly more narrative combinations. These results indicate a skew toward the more
overtly religious implications of the narrative when it is used for citizens comments submitted
directly to the government. This indicates that some of the most motivated of all citizens
involved in this policy debate, those who go through the procedure to formally oppose GM
approvals, may also be more heavily driven by actual religious/theistic fervor.
Table 16: Chi Square Test of Independence Results for Narrative Type by Source
Pearson/
Narrative A
Narrative B
Narrative C
Narrative
p value
(percent)
(percent)
(percent)
Combination
Google Search
30.868
13.91
19.13
60.87
6.09
(<.0001)*
Citizens’
11.778
26.80
5.67
48.97
18.55
Comments
(.0191)*
Social Media
11.326
21.57
10.46
42.58
25.49
(.0231)*

Of all the specific topics that make up this data set, there were significant relationships
between narrative type and topic, except for the CRISPR specific topic (Table 17). Playing God
narratives that were more generally discussing GMOs were similar to the average with the
exception of slightly fewer examples of narrative C. Narratives that related to the topic of GM
mosquitoes had significantly higher use of narrative C with significantly fewer uses of narratives
A and B. GM pig related narratives had greater use of narrative A, but much fewer examples of
narrative B than average. Narratives surrounding the GM salmon debate had much higher rates
of narrative combinations than the other topics. These results are consistent with the ways in
which the general public would interact with each of these GM species. People are more
concerned about the unintended consequences of GM mosquitoes because of their release into
the environment (narrative C), while people are concerned about the more overtly religious
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aspects of the GM pig (narrative A) or the consequences because of its place as a food animal
and also because of its close biological proximity to humanity, who’s genetic modification would
be the ultimate insult to God, in their eyes. People most concerned about the GM salmon more
frequently combine narratives because it is potentially released into the ecosystem (like the
mosquito) and it is a likely food source (like the pig).
Table 17: Chi Square Test of Independence Results for Narrative Type by Topic
Pearson/
Narrative A
Narrative B
Narrative C
Narrative
p value
(percent)
(percent)
(percent)
Combination
General GMO
13.940
24.14
16.09
42.53
17.24
(0.0075)*
CRISPR
6.988
10.00
23.33
50.00
16.67
(0.1365)
GM Mosquito
23.692
12.77
2.13
67.02
18.08
(<.0001)*
GM Pig
18.102
30.85
5.32
51.06
12.77
(0.0012)*
GM Salmon
13.844
21.43
10.00
42.86
25.72
(0.0078)*
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Study 2
To determine whether the frequency of use of the three types of “playing God” narrative
is unique to the debate over genetic modification of animals or is part of a broader cultural
narrative, we repeat the methodology used in Study 1 using the topic of artificial intelligence as
an alternative policy area.

Data Collection
Examples of persuasive narratives involving artificial intelligence and employing the specific
term “playing God” were gathered online as public consumption documents and posts over a
twenty-year span between 2012 and 2021 (n=78). These examples consist of newsletters,
editorials, op-eds, and blog posts from Google searches of specific keywords, as well as social
media posts. These documents were gathered through Google keyword search, using Norton
VPN and Google Chrome in incognito mode to mask the identity of the searcher so that Google’s
algorithms would not attempt to skew results toward a specific profile. The first 25 results which
included the specific search term were analyzed (if 25 results were available). We utilized the
following search terms:
“Playing God” artificial intelligence
“Playing God” AI
“Playing God” robot
“Playing God” machine learning
We excluded results that fell outside of the date range, if the result was from a nonpersuasive source (such as an academic journal article about playing God narratives), or if the
example was not related to artificial intelligence. We also do not include data from
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regulations.gov citizen comments as none existed for any of these search terms. We read and
sorted each result into one of the three categories of “playing God” narratives or a combination
of two or three of categories, if the result fell into any of the categories. Two researchers
independently coded this dataset between June 2021 and August 2021. All examples of
differential coding were discussed and reconciled. See Appendix G for intercoder reliability data.

Data Analysis
The relevant independent variables are narrative source (Google or social media),
keyword (artificial intelligence, robot, and machine learning), and year. The relevant dependent
variable includes the three narrative types (A, B, and C) and their combinations. Thus, a nominal
logistic regression model is used to identify the effect that these variables might have on the type
of narrative (Table 18). It is determined that year did not have an effect on the type of narrative
(p=0.4419). To further examine the relationships between the categorical independent variables
and the dependent variable, we perform a series of chi square tests of independence to determine
the possible relationships between narrative source and narrative topic. For these purposes of this
analysis, variables are coded as one response and all other responses are coded as “other.” For
example, a test is conducted between the results related to machine learning versus all other
responses. This analysis is conducted using the JMP Pro 14 for Windows, a statistical software
from SAS.

Results and Discussion
The most immediate difference between narratives related to GM animal issues and
narratives related to artificial intelligence is availability. Using the same methodology as in
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Study 1, significantly fewer documents were available that discussed AI technology and they
were found over a shorter time span (Figure 8). There were no citizen comments available on
regulations.gov, and there were no mentions on social media platforms outside of Twitter. As
with the narratives related to GM animals, the relative frequency of each narrative type over time
was stable (p=0.4419). We do not include the results from the series of chi square tests of
independence which were performed because the small overall sample size resulted in
subsamples which were too small for useful statistical testing. Thus, we examine the aggregate
percentages (Table 19) and compare those to the GM results from Study 1.

Table 18: Effect Likelihood Ratio Tests from Nominal Logistic Fit for AI
Variable
Chi Square
P value
Source
5.74
0.0031*
Topic
2.34
0.8002
Year
4.79
0.4419
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Figure 8: Narrative Count by Year for AI
A comparison of the frequency of each narrative type used throughout each full data set,
show the narratives being used with similar frequency within both policy areas (Table 19). A chi
square test of independence confirms. This continuity indicates that the proposed definitional
framework may not be unique to genetic modification. While the aggregate use of the narratives
is the same, both GM narratives and AI narratives indicated differential use of narrative type by
source (Figure 9).
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Table 19: Comparison of GM Animal Narratives and AI Narratives
GM Animal Narratives
AI Narratives
Sample Size
463
78
Narrative Type A
21.8%
22.4%
Narrative Type B
10.6%
6.6%
Narrative Type C
49.8%
56.6%
Both A and C
6.9%
1.3%
Both B and C
0%
0%
Both A and B
0%
0%
N/A
10.8%
3.9%

Figure 9: Narrative Type by Source for AI
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Study 3
As a way of determining whether the “playing God narrative” is also used by
policy elites, we searched Congressional records for uses of the specific phrase “playing God” by
members of Congress. For the purposes of this study, policy elites are defined as having “some
influence over the direction, shape, and timing of policy making” (Skrentny, 2006).
Data Collection
We collect data via the search engine provided at Congress.gov. Searches of the words
“playing God” in quotation marks were performed for the Congressional Record and committee
meeting transcripts from 1929 to 2020. Results that were unrelated, such as references to
“playing God Bless America,” are not included in our data set. For committee records, data
collected include the person speaking, the committee and subcommittee, the topic being
discussed, the date, and the type of narrative employed. For the Congressional Record itself, data
collected include the person speaking, the chamber of Congress, the date, the topic of discussion,
and the type of narrative employed (see study 1 for a discussion of for coding for narrative type).
This results in a data set with 59 observations. Two researchers independently coded this dataset
between July and August 2021. All examples of differential coding were discussed and
reconciled. See Appendix A for intercoder reliability data.
Data Analysis
We read these transcripts several times to identify themes and categories. After
discussion, a coding frame is developed so that the transcripts were placed into one of the
following categories: finance, humanitarian, technology, and life science. Three independent
coders placed each transcript into a category and provided a narrative type (see Appendix G for
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intercoder reliability data). The research team discussed and resolved any discrepancies. There
were not enough data points to run statistical analysis.
Results and Discussion
Though the search process included records from as early as 1929, the first appearance of
the specific phrase “playing God” appeared in 1991. While most of the examples could clearly
be sorted into the three previous narrative types plus the combination type, there appeared to be a
category which had not previously been encountered in the present work (Table 20). We have
labelled this new type “narrative D.” Narrative D appears to be a form of “playing God”
narrative where the speaker wants to indicate that someone is making decisions above his or her
station. There is no indication that this reaches the level of human hubris at rivaling God. It is
simply an admonishment against overreach. For example, in 2001 when Louie Gohmert (RTexas) was speaking at a hearing of the Energy and Commerce Committee, Subcommittee on
Telecommunications and the Internet, he said “now you are playing God with the Internet
saying, ‘I will decide.’ That is not your job.” Gohmert was not indicating that this was no one’s
job, rather that it was someone else’s job with more power or authority.
The total number of mentions in each category (Table 20) indicate a potential preference
for these members of Congress to use “playing God” narrative when discussing issues related to
life science/biotechnology. Of these issues which were grouped into the science category, 71%
were specifically about biotechnology involving genetic manipulation or cloning. Further, within
the biotechnology topics, there appears a preference for narrative A or the type of narrative
meant to persuade the listener that it is an affront to the literal God’s position for man to attempt
God-like power. For example, in March 2001, during a Committee on Energy and Commerce
hearing about the potential for human cloning, Congressman Stearns says, “Playing God,
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hubris… Human cloning is a form of playing God, since it intervenes with the natural order of
creation.” Members of Congress appear slightly more likely to make use of overtly religious or
theistic versions of the “playing God” narrative than we see in the persuasive examples from
Study 1 (see Table 21) when attempting to persuade their colleagues and the public. This
tendency could result from the fact that these representatives and senators are frequently a more
religious group than the general population, or it could be part of a purposeful narrative choice
(Manning, 2017). There does appear to be a party dimension to use of “playing God”
descriptions, as Republicans were three times as likely to use the phrase as their Democratic
counterparts.
Table 20: Comparison of Narrative Types by Topic from all Congressional Data Sources

Science

Narrative Narrative Narrative Narrative Both A
A
B
C
D
and C
17
5
8
0
4

Finance

0

3

4

2

0

Humanitarian 2

2

1

4

0

Technology

1

0

0

2

0

Total

20
(33.9%)

10
(16.9%)

13
(22.0%)

8
(13.6%)

4
(6.8%)

Unclear/Too
Total
Short
1
35
(59.3%)
0
9
(15.3%)
2
11
(18.6%)
1
4
(6.7%)
4
59
(6.8%)
(100%)

Table 21: Comparative Use of Narrative Type between Data Types (Percentage)
GM Animal
AI Narratives
Congressional Narratives
Narratives
Sample Size
463
78
59
Narrative Type A
21.8%
22.4%
33.9%
Narrative Type B
10.6%
6.6%
16.9%
Narrative Type C
49.8%
56.6%
22.0%
Both A and C
6.9%
1.3%
6.8%
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Both B and C
Both A and B
N/A

0%
0%
10.8%

0%
0%
3.9%
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0%
0%
6.8%

Study 4
The purpose of this qualitative work is to make general observations about how
individuals discuss the concept of “playing God” in response to an open-ended question in order
to further unpack the connections that might exist between the narrative and genetic
modification. This work will also allow us to determine if the three types of ‘playing God”
narrative are present when the topic is discussed in a non-persuasive context.
Data Collection
The data for this study is obtained via download from Dryad Data, an open source for
academic data. These data was collected by Waytz and Young, then used as part of a priming
treatment, following which they asked respondents to rate 19 scientific practices on moral
acceptability. The authors found that respondents who were asked to discuss playing God were
more likely to rate these practices are morally acceptable than those respondents who answered a
control question (Waytz & Young, 2019). For the purposes of this present study, we repurpose
this original data and categorized these responses in an effort to determine if the three types of
playing God narratives are present in a non-persuasive format, and if the connection specifically
to biotechnology and genetics is present.
Waytz and Young’s initial survey was conducted online in 2018 by Qualtrics and
included 890 United States residents; however, the subset used in the present work consists of
the 260 responses to the following question:
“Please describe a time that you heard about or observed someone you know or have met
playing God in some way. Please describe what they did that involved playing God. Please do
your best to write about at least one case where you heard about or observed someone you know
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or have met doing something that involved playing God. We would like you to please spend at
least a few minutes writing instead of just jotting down a word or two quickly.”

Data Analysis
Two independent researchers met to compare potential themes and decide on clear
delineations between themes. There was no attempt to generate any specific theory from the data,
only to describe emergent patterns. Then, each researcher sorted the responses into the resulting
themes, while maintaining consistency with grounded theory rules and supporting all themes by
verbatim quotations from the data set (Birks & Mills, 2015). Once this coding was complete,
both researchers then attempted to sort the responses into the three versions of the “playing God”
narrative.

Results and Discussion
The three types of proposed “playing God” narratives were rarely present in this data set.
Because these three narratives are based in persuasion, there was little room for their inclusion in
a data set where respondents were asked simply to describe an example they knew of, not declare
it as morally just or religiously favorable. Many of the examples in this data set were based on
the more mundane interpretations of “playing God” such as having a boss or teacher who is too
controlling. These more daily examples likely emerge because of the wording of the question
that responses should involve specific observation of someone the respondent has met. This
frequently, though not always, limited respondents to examples such as killing ants or
manipulating friends instead of the broader issues involved in genetically modifying organisms.
However, even with this limitation, 20.8% of the responses involved discussions of genetics and
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bioengineering (Table 22). While the open-ended question provided no hints, even subtle ones,
of relationships to biotech issues, respondents still frequently made these connections
themselves, which provides further evidence for the powerful connection between the two.
The coding of basic themes present in this data set led to the creation of seven themes
(Table 22). Some of these themes emerged because of the participants misunderstood the intent
of the prompt. For example, there are 38 times that a participant discussed the literal ability to
play the role of God in a play or a movie. Additionally, 42 responses are undecipherable or
contained no information. The remaining themes are clearly delineated from one another and
easily identified. Further work might be conducted to do a more detailed unpacking of the largest
category, life/death decisions. This category included examples ranging from removing life
support from ill family members to swatting a mosquito and feeling God-like from the power.
While these wide-ranging examples clearly all relate to the overarching theme of holding the
power of life/death over another being, understanding the scale of the interaction could
potentially be useful in clarifying the “playing God” cultural narrative in non-persuasive use.

125

Table 22: Frequency of Themes with Examples from Open-Ended Question Responses
Theme
% (Count)
Example
Life/Death Decisions
68.5% (178) “My father played God when he decided to have
our dog euthanized when I was a child. He was
able to decide the fate of a living creature, which is
a power that is related to God.”
Immediate Authority Figures 36.9% (96)
“When I used to work in a restaurant, the manager
used to think she was God. She would dictate the
way everyone does things, so that they do it in her
way and her way only. She always had a say in
what we should do, even in personal matters, i.e.,
not concerning work.”
Genetics/Bioengineering
20.8% (54)
“In my surrounding usually I don't meet anyone
who plays GOD. But regularly on the news I saw
an articles where scientists do collect different
samples of DNA, clone animals, or try to prevent
any genetic disease [sic]. I know that this is done
for something good, the cause is good but still I
find it as an act of play of God”
Religious Indoctrination
18.5% (48)
“I had a friend that became religious. It happened
quite fast and for all the wrong reasons and within
months he felt he was 'touched' by God and was
claiming to have direct communication with such.
He would claim to heal people that were ill and for
the good part of 2 years he had such a complex he
was unbearable to even be around.”
Literal Performance of God
14.6% (38)
“I have never met anyone of that description in
person unfortunately. The closest thing would
probably be Ewan McGreggor playing Jesus in a
recent independent film (Last Days In The Dessert
[sic]). He grew his hair long and lost a lot of
weight to play the role.”
Emotional Manipulation
13.8% (36)
“Someone I have known to play God is an exboyfriend's mother. She would spend time with
people to find out information about them to use
against them later, or to 'diagnose' them with
certain issues. One example is spending time on
walks with a friend's girlfriend to 'figure her out'.
She came back from the walks and claimed that
the girlfriend was schizophrenic. She would then
tell people this to make the person look bad and
make her lose friends. She played God with the
girls [sic] life by influencing the girl's social
circle.”
No Answer
12.3% (32)
“After thinking carefully, I have realized that I do
not know anyone who has done that.”
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Political Control

10.8% (28)

Unclear

3.8% (10)

“Donald Trump seems to be playing God right
now. He seems to feel as though laws do not apply
to him and that he does not have to abide by them.
He is always interested in being in control of
everyone and everything around him. He is only
interested in his own agenda.”
“A supreme being / / Power over nature? No.”

Conclusions
The initial question of the presence of three primary interpretations of the “playing God”
cultural narrative in the GM animal policy debate appears to have been confirmed by the data
from Study 1 and Study 3; however, this confirmation comes with some caveats when compared
with the data in the additional studies. First, this framework is likely not confined to the realm of
biotechnology as Study 2 confirmed that the same three narratives were present in narratives
concerning artificial intelligence, though “playing God” narratives in general seem less likely to
be used overall in the AI policy realm. Second, Study 4 indicates that the three-narrative
framework likely breaks down when the concept is discussed in non-persuasive forms.
The question of whether the narrative of “playing God” reaches the point of being a
macro-level cultural narrative worthy of further study using the Narrative Policy Framework
must be answered by examining each of the definitional pieces.
1. Macro level cultural narratives have measurable stability over longer periods of time.

Data presented above from Study 1 (2002-2021), Study 2 (2012-2021), and Study 3
(1991-2021) indicate that the relative frequency of narrative types A, B, and C have not changed
in the decades represented by the study, even though the data are collected from a wide variety of
sources. This lends evidence to the assertion that this is a stable cultural narrative.
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2. Macro level cultural narratives center permeate institutions, society, and cultural norms.

All the above data provides evidence that the “playing God” narrative certainly
permeated the ways in which people communicate through the internet, with examples from
numerous blogs and social media posts. Additionally, this narrative can be found in more formal
op-eds and even in the halls of Congress. Also, data not presented in this study include the
presence the narrative in at least 42 blockbuster films since 1977, and Google’s NGram (8% of
all published works) viewer finds examples of the narrative in an increasing number of books
published between 1920 and today. Modern culture is practically stewing in “playing God.”

3. Macro level cultural narratives affect policy-making in some way

Waytz and Young provide evidence that suggests encountering this narrative affects the
preferences that people have for science funding. They have also shown that when individuals
reflect on their own potential roles in the narrative, they are less likely to judge scientific
endeavors as immoral (Waytz & Young, 2019). The present work has also shown that members
of Congress are influenced by the “playing God” narrative. Additional work should be
undertaken to further identify the ways in which policy elites are affected by and make use of
this cultural story.

4. Macro level narratives influence the parameters of meso level debates.

The examples provided in Study 1 and Study 2 nearly all come from one of two specific
sides in a policy debate. It is obviously the anti-GM and the anti-AI sides who are attempting to
weaponize this concept against their opponents. The next obvious step would be to conduct a
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NPF meso-level study which makes use of the NPF Codebook to determine the specific ways in
which each coalition makes use of this cultural narrative.

5. Macro level narratives are actual narratives with narrative elements, policy beliefs, and

strategies.
Though specifically analyzing narrative elements falls outside of the scope of this project,
there are certainly elements evident in each of these data sets. Elements such as characters with
God or nature as hero, scientists and industry as villains, and animals and human health as
potential victims. There are norms and core policy beliefs involved, and the entire strategy of the
“playing God” narrative is to throw down some sort of divine trump card. A more detailed study
which quantifies these elements would be of significant benefit for the study of science policy in
general, but also of significant benefit to the study of the NPF, as it would provide an additional
meso-level study in the realm of biotech.
Overall, there is significant evidence that the “playing God” concept is a cultural
narrative, given the NPF definition. There is also evidence that this cultural narrative plays a role
in shaping attitudes and policy preferences. Further, there clearly are three versions of this
narrative used in persuasive writing, but what are the practical implications of these findings?
These results indicate that science communicators who seek to ease concerns about genetic
modification should primarily focus on undoing the damage caused by type C, the most often
version of the “playing God” narrative measured in this study. Type C is not a religious take on
the issue but a focus on the human inability to foresee the entirety of the consequences. Thus,
policy makers and policy entrepreneurs should primarily focus their communication efforts on
detailing mitigation strategies to prevent events such as gene escape.
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For example, the mitigation strategy for the AquaBounty salmon included housing in
indoor facilities, hundreds of miles from natural water systems, with multiple barriers of high
heat water treatment to prevent the escape even of eggs. On top of these physical mitigation
strategies, the fish were created to be sterile. Thus, even if there were unintended consequences
of creating this fast-growing salmon, the ability to contain the results is pretty high. We believe
that the results of this study may indicate that including the public in discussions of harm
reduction might be more effective than simply trying to convince them that it is perfectly safe
and further exhibiting the hubris that they frequently see from scientists on a movie screen.
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CHAPTER FIVE: KEY FINDINGS AND CONCLUSIONS
This chapter summarizes the key research findings in relation to the research questions
and discusses the value and contribution of the current study. I also review the limitations of the
study and propose opportunities for future research.
Research Questions and Key Findings
Chapter 2 Research Questions
Do narrative communication structures influence individual perceptions of risk related to
genetic modification of animals?

Do narrative communication structures influence individual policy preferences related to
genetic modification of animals?

Do narrative communication structures influence individual impressions of organizations
within the policy debate over genetic modification of animals?
Chapter 2 Key Findings
Certain narrative structures influence individual perceptions of risk related to genetic
modification of animals at two of three levels. Exposure to an individualist narrative, which
emphasizes personal responsibility and the need for less government regulation of biotech
business, increases respondent feelings of planetary risk but not for personal or national risk.
This indicates people are convinced by this narrative that they would be able to look out for their
own personal health in terms of GM animal products. They perhaps agree to some extent that our
country must compete economically in this respect, but they are not convinced that weaker GM
animal regulation is good for the planet. Further, exposure to an egalitarian narrative, which
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emphasizes the interconnectedness and fragility of our world, leads to an increase in perceptions
of risk around personal and planetary risk. This result indicates that this narrative is successful in
convincing readers of the potential for ecological damage and personal health issues. The
hierarchial narrative does not appear to change perceptions of risk, which is likely the result of it
presenting a narrative where maintaining the status quo is preferable, and readers likely realize
that neither they nor the planet is in immediate danger from GM animal products. Interestingly,
none of the narratives affects individual perceptions of national risk, so it is possible that this
sample of citizens does not view this as a national issue but one without borders.
Our findings show clear evidence that narrative communication affects preferences for
policy solutions. The individualist narrative successfully convinces readers that USDA
regulation is preferable, and the hierarch narrative successfully convinces readers that FDA
regulation is preferable. Surprisingly, the egalitarian narrative is more likely to convince readers
that a total ban on animal genetic modification is not preferable. It is possible that presenting
these readers with such an extreme policy solution, almost a strawman argument, might have
made them more likely to look forward more reasonable solutions.
While previous research shows a strong character effect in narrative communication, we
did not see such an effect in this study. The only character that significantly affected respondent
opinion did so in the opposite direction. Readers of the narrative that presented the Non-GMO
project as the hero were significantly more likely to rate the FDA and USDA positively. As with
the effect on policy solution, it is possible that exposure to an organization which advocates for
the most restrictive solution might have pushed respondents to better consider more moderate
alternatives.
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Chapter 3 Research Questions
Are there differences in the use of narrative elements between proponents and opponents
when writing persuasively about animal genetic modification?

Are there differences in the use of narrative strategies between proponents and opponents
when writing persuasively about animal genetic modification?

What levels of intra-coalitional cohesion exist within the pro-GM and anti-GM animal
coalitions?
Chapter 3 Key Findings
The most immediately apparent conclusion of this study is that pro-GM coalition writers
make use of traditional media sources (ex: letters to the editor), while anti-GM coalition writers
are more likely to rely on personal blogs and social media. Deducing whether this is due to
preference or exclusion falls outside of the scope of our current study. As expected, we find that
the coalitions employ characters differently. The pro-GM group presented scientists as hero most
frequently, while the anti-GM group wrote tales of the heroics of environmentalists, and each
group presented the heroes of their opponents as villains. More surprising however, is that each
group presents the government as villain with equal frequency. For the anti-GM coalition it is
because the government approves the technology too frequently, while the pro-GM coalition
believes the government approves the technology too rarely. The implications of this dual villain
role could potentially be important for policy makers who work in bureaucratic institutions such
as the FDA who might benefit from research that tries to deduce the exact point at which one of
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the two coalitions might perceive of the FDA as the hero. Clearly the anti-GM group would see
heroics in a total ban, but perhaps there is more room for negotiation with the pro-GM group?
In addition to the convergence around the villain character, both coalitions frequently
employ the same victims, again for different reasons. Both pro-GM and anti-GM groups portray
farm animals and sick humans as victims. The pro-GM group believes that genetic modifications
would improve animal welfare through modifications such as depolling, while the anti-GM
group believes these changes would result in “Franken-animals” which would suffer. The proGM group believe that people who are sick could benefit from treatments that come from genetic
modifications, such as insulin creation through bacterial modification, while the anti-GM group
believes that consuming GM animal products is what would make people sick. These results
indicate that, at least in this policy debate, it is not the characters themselves that are different,
but rather the underlying narrative being told about the characters that truly matters.
We also found that the coalitions used narrative strategies and plot devices differentially,
and that the use of these strategies is likely tied to their perceptions as either the “winners” or
“losers” of this debate. In Shanahan’s previous work (2013), policy losers are more likely to
employ the devil shift and more likely to organize their narratives around helplessness, and
winners are more likely to use the angel shift. We see this effect in the current study, yet this is a
policy issue where there are currently no clear winners or losers. In Shanahan’s study, the policy
issue was a specific wind farm. When the wind farm was constructed, the anti-farm group were
clearly the losers. In our work, there is no clear-cut line as these coalitions revolve around a
larger, more general issue. However, we coded these narratives based upon whether the writers
perceived of themselves as the policy winners or losers, and the pro-GM group was more often
the former while the anti-GM group saw themselves as the latter. Even without a clear
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designation of winning, the same patterns existed. This finding indicates that it may not be the
actual winning or losing that drives these narratives choices as much as the writers’ perceptions
of their position.
As previously stated, this work examines a wide-ranging and general policy debate,
unlike Shanahan’s (YEAR) work which looks at a more specific localized example with clear
time boundaries. Because of this difference, we needed to find a novel way of measuring
intracoalition cohesiveness to answer the final research question. We turned to Sabatier’s simple
definition of a coalition that they must share a core policy beliefs (citation). We find that by
breaking down the coalitions into groups which have a more specific policy interest (such as the
group that specifically writes about modifying pigs or the group that specifically discusses
mosquitoes), we can then see if those groups share the same core policy beliefs, even if the
practical application of those beliefs is different. Using these criteria and methodology, we find
that the anti-GM animal coalition has significantly more cohesion, as they shared all three core
beliefs, while the pro-GM animal coalition only shared similar beliefs along the conservationbusiness spectrum. It is possible that the anti-GM group perceives of themselves as the
underdogs who must present a united front. It is also possible that the anti-GM group simply has
a less nuanced approach to the debate than the pro-GM coalition.

Chapter 4 Research Questions
Does the concept of “playing God” reach the level of an NPF macro-level cultural
narrative?
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Is there evidence of three distinct types of “playing God” narrative primarily used in the
debate surrounding the genetic modification of animals?

In the debate over the genetic modification of animals, has the relative use of these three
types of “playing God” narratives remained stable over time?

Are there aspects of the “playing God” narrative that are unique to the debate over
genetic modification?

Do policy making elites in the United States Congress make use of the “playing God”
narrative and in what contexts?

Do policy making elites use the three types of “playing God” narrative?
Are the three distinct types of “playing God” narrative present in non-persuasive
narratives?
Chapter 4 Key Findings
The primary conclusion from this chapter is the evidence that the “playing God” narrative
meets the criteria required to be an NPF cultural narrative because it is stable over a longer
period of time, permeates society, affects policy makers, and influences the debate. In addition to
providing this evidence, we provide evidence that the narrative is found in three forms, one more
overtly religious, one more concerned with basic fairness, and a third which is primarily about
the natural world and unintended consequences. These three types also remain stable over time
but only exist when the writer is attempting to persuade, as the more qualitative portion of the
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study indicates that the typology breaks down in non-persuasive writing. Other interesting
findings show that writers tend to lean more toward the overtly religious type when discussing
GM pigs and lean more heavily toward the unintended consequence side when discussing GM
mosquitoes. This result might relate to the closer association between swine, as mammals, and
humans. It might also be based in the likelihood that GM pigs can be sequestered from doing
ecological damage while mosquitoes cannot be. Finally, our results confirm that while this
cultural narrative might permeate U.S. society, it is not necessarily religious or even theist, as the
most common use of the narrative involves the type which is the least overly about God in the
traditional sense of the word and is more about God as nature.

Limitations
While I have endeavored to provide a comprehensive look at the GM animal debate
through the NPF lens, there remain limitations to this research and its potential conclusions. For
example, the treatment narratives created for chapter 2 would benefit from more refinement from
additional data which might provide a better look at specific pieces of the narratives which could
potentially skew the results, such as the potential for respondents to lump the FDA and USDA
into one character they call “the government.” Third, in creating a list of policy solutions to serve
as the morals of the GM story, it would likely be beneficial to have preliminary data which
indicates respondent reactions to the solutions without treatment to use as a future control
measure. Fourth, my chapter 3 results would benefit from a larger sample size, but these
narratives represent the only available narratives which met the criteria. Finally, much of this
research depends on search engines from Google to regulations.gov, so the data collected for two
of the three studies would further benefit from work with search engine experts who could go
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further than privacy screens and VPNs to assure that the researcher’s own virtual presence is not
potentially skewing the data.

Polilcy Implications
This research provides a few early steps along the pathway to practitioner
recommendations; therefore, we only point to potential applications that yet remain unproven
without further work. This work suggests that policy narrators are most effective when they
connect more specific questions like “should we allow the production of the Galsafe pig?” to
grander narratives. They are also most effective when they provide a specific “moral of the
story” with a clear policy solution. Policy advocates on the pro-GM side of the debate should
consider creating narratives which are more open about all potential negative impacts, instead of
attempting to project near certainty about safety. It seems as if citizens who are wary of the
processes are comforted by knowing the details of safety precautions, perhaps this is more
persuasive than touting the potential benefits.

Directions for Future Research
The next logical steps along this research path involve a series of new potential research
questions with their own accompanying potential methodologies. Some of these questions
include the following:
Are anti-GM advocates more likely to turn to blogs to write persuasive narratives
because they are excluded from more traditional media sources or because they have a general
distaste for such institutions?
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This work might take the form of a survey or series of interviews with leaders of anti-GM
groups to uncover their potential preferences. This work could also include formal interviews
with newspaper editorial boards to discover any potential biases they may have against the antiGM crowd.
Does presenting extreme policy solutions as preferable drive readers to middle of the
road solutions?
This question has fascinating implications and could be studied with a series of surveys
with a wider variety of policy narratives which are followed by various measures of individual
preference.
Do people perceive the GM animal debate as “without national borders?”
This question could also be answered with additional survey work which digs deeper into
perceptions of risk as well as other aspects of U.S.-specific versus global interest. If this effect is
found to exist, then it would also be interesting to compare those results with other countries to
see if it is purely a U.S. effect.
Would the inclusion of a character that represents the private biotech industry change
the character effects seen in the present work?
There is either a non-existent character effect in narratives related to this policy area or
we presented respondents with the wrong set of characters to pick up the effect. Introducing
more characters in novel ways might allow us to see an effect similar to other literature or come
closer to ruling it out in this specific policy domain.
How will the recent change to USDA regulation of animal genetic modification change
the results of this work?
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There could be a great benefit to repeating much of this study once the USDA has spend
a few years at the helm of this regulation to see if the shift changes the way in which narratives
are employed by the coalitions or the way in which narratives interact with public opinion.
Conclusion: Our Addition to the Literature
The current study adds some key elements to the NPF literature. First, this is one of the
first, if not the first, studies to use the NPF to examine the issue of biotechnology. Much of the
NPF work centers around environmental policy, making the current study an important
extension. Second, this study examines a policy debate during a regulatory turf war between the
FDA and USDA, which represents another novel contribution to the NPF literature. Third, there
are places where our results are at odds with expectations from the literature. These places of
divergence might be important in refining the NPF for other policy areas. Fourth, the character
effects seen in chapters 2 and 3 indicate that there might be something deeper than
characterization at work in the results seen in other studies which look only at character effects
and not at the underlying differences in character interpretation and use. Finally, and likely most
importantly, this study represents an addition to the rare group of NPF macro narrative stories
and it is one of the only examples of a macro study that does not simply examine the meso
effects of a macro narrative. Therefore, this study overall provides important contributions to the
policy literature.
There are two main themes that run throughout this work. The first might be religion but
is more accurately a less specific higher power, whether that is God or something less
personified such as nature. This is evident in chapter 2, when religious importance influences
opinions about GM animals. It also emerges when looking at the ways coalitions use language in
chapter 3, particularly when the pro-GM coalition appeals to higher good, while the anti-GM
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coalition claims the higher good is in letting nature exist unaltered. Obviously, chapter 4 is
entirely about the specific nature of this divine influence. However, this policy debate is not
about people who believe in a higher power and people who do not; it is about people who
believe that this higher power gives us agency to make change and those who believe that this
agency is not ours to claim. The latter group will inherently distrust anyone who fails to
acknowledge even the smallest of risk that comes with potentially God-like decision making,
such as genomic alterations. Policy makers and others interested in promoting GM technology
should recognize that projecting certainty in order to ease concerns may backfire, as it ultimately
reduces trust.
The second common thread that runs throughout this research is the characterization of
victims and villains. While the NPF is known for its promotion of the hero character and most
policy narratives in other areas do seem to revolve around competing heroes, this debate is more
about the competition to characterize the same villains and victims in different ways. n study 2,
coalitions each have their own conflicting ideas about why human health is at stake and why
animals will suffer. They each accuse the other of being the villain who causes such suffering. In
the third study, the victims are more implied but they are all of humanity and our planet, and the
villains are anyone arrogant enough that they cannot foresee the risks or greedy enough that they
do not care. Regardless, the reason that each of these studies shows such strong victim/villain
interest is because the debate itself foils any potential hero with a catch-22. By claiming the
power to decide the answers to these grand questions, one is automatically a villain, even if one’s
intentions are noble because it is the power itself that is potentially dangerous, regardless of what
one might choose to do with it.
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APPENDICES
Appendix A: Narrative Treatments
Control
Please carefully read the following before continuing this survey:

The issue of how to regulate genetic modification of animals has been the subject of debate over
the last few decades. Recently, a review of existing information on approved GM animal
technologies was conducted. This is a summary of the findings:

• Genetically modified or genetically engineered animals were first produced in the 1970s, and
the first GM livestock species were produced in the mid-1980s.

• Some GM animals have been produced for biomedical and pharmaceutical purposes, such as
goats which produce ATryn (an anticoagulant), rabbits who produce Ruconest (an angioedema
treatment), and chickens who produce Kanuma (a life-saving replacement enzyme).

• Two GM animals have been approved for food purposes in the United States: the AquaBounty
AquAdvantage salmon and the Galsafe pig.

• The AquAdvantage salmon is an Atlantic salmon with the growth hormone gene of Chinook
salmon. The result is an Atlantic salmon which grows significantly faster.
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• To ensure the safety of the ecosystem, these salmon will be available only as females with
sterile eggs. These females will be housed in a freshwater, land-based site which is hundreds of
miles from the nearest ocean.
Individualist Narrative
Please carefully read the following before continuing this survey:
The issue of how to regulate genetic modification of animals has been the subject of debate over
the last few decades. Recently, a review of existing information on approved GM animal
technologies was conducted.

This is a summary of the findings:
• Genetically modified or genetically engineered animals were first produced in the 1970s, and
the first GM livestock species were produced in the mid-1980s.

• Some GM animals have been produced for biomedical and pharmaceutical purposes, such as
goats which produce ATryn (an anticoagulant), rabbits who produce Ruconest (an angioedema
treatment), and chickens who produce Kanuma (a life-saving replacement enzyme).

• Two GM animals have been approved for food purposes in the United States: the AquaBounty
AquAdvantage salmon and the Galsafe pig.

• The AquAdvantage salmon is an Atlantic salmon with the growth hormone gene of Chinook
salmon. The result is an Atlantic salmon which grows significantly faster.
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• To ensure the safety of the ecosystem, these salmon will be available only as females with
sterile eggs. These females will be housed in a freshwater, land based site which is hundreds of
miles from the nearest ocean.

As you can see by the fact that only two GM animal food products have been approved in
the entirety of the program, the Food and Drug Administration’s (FDA) regulatory structure is
entirely too restrictive. This level of restrictiveness has several consequences, most importantly,
the US biotech industry is going to be left in the dust when competing with the rest of the world.

Also, there is the real possibility of food shortages as our global population increases, and
these technologies may one day mean life or death for the American population. Anti-GMO
advocacy groups such as The Non-GMO Project are likely partially to blame for the pressure to
keep GM animal regulation under the FDA’s umbrella because they are perfectly happy to see it
fail.
It is time that the regulation of GM animal food products be handed over to the United
States Department of Agriculture (USDA) where genetically modified crops are already
regulated with much greater success.

Hierarchical Narrative
Please carefully read the following before continuing this survey:
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The issue of how to regulate genetic modification of animals has been the subject of debate over
the last few decades. Recently, a review of existing information on approved GM animal
technologies was conducted.

This is a summary of the findings:
• Genetically modified or genetically engineered animals were first produced in the 1970s, and
the first GM livestock species were produced in the mid-1980s.

• Some GM animals have been produced for biomedical and pharmaceutical purposes, such as
goats which produce ATryn (an anticoagulant), rabbits who produce Ruconest (an angioedema
treatment), and chickens who produce Kanuma (a life-saving replacement enzyme).
• Two GM animals have been approved for food purposes in the United States: the AquaBounty
AquAdvantage salmon and the Galsafe pig.

• The AquAdvantage salmon is an Atlantic salmon with the growth hormone gene of Chinook
salmon. The result is an Atlantic salmon which grows significantly faster.

• To ensure the safety of the ecosystem, these salmon will be available only as females with
sterile eggs. These females will be housed in a freshwater, land-based site which is hundreds of
miles from the nearest ocean.
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As you can see from the above review, the Food and Drug Administration (FDA) has
done an excellent job ensuring that GM animal technologies are being made available to the
American public when they are sure of their safety, both for human health and the environment.
The USDA has recently demanded that the regulation of GM animal technologies be moved to
their jurisdiction, as they currently regulate GM crop technologies. This is a mistake because the
USDA is in the pocket of agriculture giants such as Monsanto, so they cannot be trusted to
follow as thorough a safety process as has been conducted by the FDA.

Allowing big Ag to have their way in the GM animal debate is as damaging as allowing
groups like the Non-GMO project to prevent any potential GM technology from being approved.
The best solution is the middle between these two extremes, which is allowing the FDA to
continue their evidence-based approach.
Egalitarian
Please carefully read the following before continuing this survey:

The issue of how to regulate genetic modification of animals has been the subject of debate over
the last few decades. Recently, a review of existing information on approved GM animal
technologies was conducted.

This is a summary of the findings:
• Genetically modified or genetically engineered animals were first produced in the 1970s, and
the first GM livestock species were produced in the mid-1980s.
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• Some GM animals have been produced for biomedical and pharmaceutical purposes, such as
goats which produce ATryn (an anticoagulant), rabbits who produce Ruconest (an angioedema
treatment), and chickens who produce Kanuma (a life-saving replacement enzyme).

• Two GM animals have been approved for food purposes in the United States: the AquaBounty
AquAdvantage salmon and the Galsafe pig.

• The AquAdvantage salmon is an Atlantic salmon with the growth hormone gene of Chinook
salmon. The result is an Atlantic salmon which grows significantly faster.

• To ensure the safety of the ecosystem, these salmon will be available only as females with
sterile eggs. These females will be housed in a freshwater, land-based site which is hundreds of
miles from the nearest ocean.

As you can see, the Food and Drug Administration (FDA) has been willing to sell out to
big agriculture corporations when it wants to. Neither of these approved technologies offers
enough benefits to outweigh the potential risks of playing God with the genomes of animals in
agriculture or otherwise.

Recently, the US Department of Agriculture has taken over GM animal regulation, but
this will turn out no better as they are currently being run by a Secretary of Agriculture who has
long had the nickname “Mr. Monsanto” for his willingness to be swayed by the corporate ag
sector.
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There is little hope of change at this point because anti-GMO groups such as The NonGMO project are too small and underfunded to fight against both corrupt government and big ag
companies. The consequences of this lack of true regulation are potentially catastrophic.
Genetically modifying animals should be banned in the United States.
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Appendix B: Survey Instrument
This online survey is part of data collection for a Clemson University research study. This study
relates to genetically modified foods and public acceptance. Participation in this research
includes taking a survey with general demographic questions, questions about what you consider
safe to eat, and general science questions.
You will also be asked to read a short passage and then answer additional questions. The entire
survey takes approximately 15-20 minutes to complete. Your answers are anonymous and will be
used collectively for statistical analysis. There will be no follow up to this survey.
Should you have questions about this study and would like more information, please contact
Betsy Presgraves at Clemson University betsyp@clemson.edu.
Any payment you receive for participating in this study is remitted to you from the Forthright
Panel at Bovitz, Inc. and is not provided from Clemson University.
Please indicate your consent to participate by answering the following question.
I consent to participate in the following survey.
Yes
No
Are you an employee of Clemson University?
Yes
No
What is your gender?
Male
Female
Other
What is your age?
Under 18
18 - 24
25 - 34
35 - 44
45 - 54
55 - 64
65 - 74
75 - 84
85 or older
Are you of Hispanic, Latino, or Spanish origin?
Yes
No
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How would you describe yourself? Please select all that apply.
White
Black or African American
American Indian or Alaska Native
Asian
Native Hawaiian or Pacific Islander
Biracial/Multiracial
Other
What is the highest degree or level of school you have completed?
Less than a high school diploma
High school degree or equivalent (e.g. GED)
Some college, no degree
Associate degree (e.g. AA, AS)
Bachelor's degree (e.g. BA, BS)
Master's degree (e.g. MA, MS, MEd)
Doctorate or professional degree (e.g. MD, DDS, PhD)
What is your marital status?
Single (never married)
Married, or in a domestic partnership
Widowed
Divorced
Separated
What is your current employment status?
Employed full time (40 or more hours per week)
Employed part time (up to 39 hours per week)
Unemployed and currently looking for work
Unemployed not currently looking for work
Student
Retired
Homemaker
Self-employed
Unable to work
Which of the following most closely matches your political viewpoints?
Very conservative
Slightly conservative
Neither conservative nor liberal
Slightly liberal
Very liberal
I prefer not to say
Which of the following best reflects your religious beliefs/affiliations?
Protestant
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Roman Catholic
Mormon
Orthodox- Greek
Orthodox- Russian
Jewish
Muslim
Buddhist
Hindu
Atheist
Agnostic
Other
I prefer not to say
How important is religion in your life?
Not at all important
Slightly important
Moderately important
Very important
Extremely important
Don't know
Prefer not to say
Subject Matter Knowledge Questions
True or false, by eating a genetically modified fruit, a person's genes would be modified?
True
I don't know
False
How sure are you about your response to the previous question?
Very sure
Moderately sure
Don't Know
Unsure
Very Unsure
True or false, ordinary tomatoes do not contain DNA, while genetically modified tomatoes do?
True
I don't know
False
How sure are you about your response to the previous question?
Very sure
Moderately sure
Don't Know
Unsure
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Very Unsure
True or false, genetically modified tilapia is available for purchase in the United States?
True
I don't know
False
How sure are you about your response to the previous question?
Very sure
Moderately sure
Don't Know
Unsure
Very Unsure
True or false, genetically modified corn is available for purchase in the United States?
True
I don't know
False
How sure are you about your response to the previous question?
Very sure
Moderately sure
Don't Know
Unsure
Very Unsure
True or false, milk from genetically modified cows is available for purchase in the United States?
True
I don't know
False
How sure are you about your response to the previous question?
Very sure
Moderately sure
Don't Know
Unsure
Very Unsure
True or false, the FDA regulates genetic modification of animals.
True
I don't know
False
How sure are you about your response to the previous question?
Very sure
Moderately sure
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Don't Know
Unsure
Very Unsure
True or false, the USDA regulates genetic modification of plants for food.
True
I don't know
False
How sure are you about your response to the previous question?
Very sure
Moderately sure
Don't Know
Unsure
Very Unsure
True or false, nearly all insulin currently available for treatment is created using genetically
modified organisms.
True
I don't know
False
How sure are you about your response to the previous question?
Very sure
Moderately sure
Don't Know
Unsure
Very Unsure
True or false, genetic mutations can occur naturally, without any human intervention.
True
I don't know
False
How sure are you about your response to the previous question?
Very sure
Moderately sure
Don't Know
Unsure
Very Unsure
True or false, DNA contains sugar.
True
I don't know
False
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How sure are you about your response to the previous question?
Very sure
Moderately sure
Don't Know
Unsure
Very Unsure
CT Typology Questions
Please indicate your level of agreement with the following statements.
Neither agree
Strongly
Somewhat
Somewhat
nor disagree
disagree (1)
disagree (2)
agree (4)
(3)

Strongly agree
(5)

Even if some
people are at a
disadvantage,
it is best for
society to let
people succeed
or fail on their
own. (1)

o

o

o

o

o

Even the
disadvantaged
should have to
make their
own way in the
world. (2)

o

o

o

o

o

We are all
better off when
we compete as
individuals (3)

o

o

o

o

o
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Please indicate your level of agreement with the following statements.
Neither agree
nor disagree
(3)

Strongly
disagree (1)

Somewhat
disagree (2)

The best way
to get ahead
in life is to do
what you are
told to do. (1)

o

o

o

o

o

Our society is
in trouble
because we
don't obey
authority. (3)

o

o

o

o

o

Society
would be
much better
off if we
imposed
strict and
swift
punishment
on those that
break the
rules. (4)

o

o

o

o

o
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Somewhat
agree (4)

Strongly
agree (5)

Please indicate your level of agreement with the following:
Neither agree
nor disagree
(3)

Strongly
disagree (1)

Somewhat
disagree (2)

What our
society needs
is a fairness
revolution to
make the
distribution
of goods
more equal.
(1)

o

o

o

o

o

Society
works best if
power is
shared
equally. (2)

o

o

o

o

o

It is our
responsibility
to reduce the
differences in
income
between rich
and poor. (3)

o

o

o

o

o
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Somewhat
agree (4)

Strongly
agree (5)

Please indicate your level of agreement with the following:
Neither agree
nor disagree
(3)

Strongly
disagree (1)

Somewhat
disagree (2)

The most
important
things that
take place in
life happen
by random
chance. (1)

o

o

o

o

o

No matter
how hard we
try, the
course of our
lives is
largely
determined
by forces
outside of our
control. (2)

o

o

o

o

o

It would be
pointless to
make serious
plans in such
an uncertain
world. (3)

o

o

o

o

o

174

Somewhat
agree (4)

Strongly
agree (5)

Post Treatment Character Ratings
Rate your impression of the following organizations on a scale of 1 to 5 with 1 being extremely
negative and 5 being extremely positive:
ExtremelySomewhatNeither SomewhatExtremely
negative negative positive positive positive
nor
negative
1

2

3

3

4

5

U.S. Food and Drug Administration (FDA) ()
U.S. Department of Agriculture (USDA) ()
The Non-GMO Project ()

Rate your impression of the following statements on a scale of 1 to 5 with 1 being extremely
negative and 5 being extremely positive:
ExtremelySomewhatNeither SomewhatExtremely
negative negative positive positive positive
nor
negative
1
The USDA should provide oversight of
animal genetic modification ()
The FDA should provide oversight of animal
genetic modification ()
All animal genetic modification should be
illegal ()
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2

3

3

4

5

Post Treatment Ratings of Risk Perception
Genetically modified animals are a potential threat to my personal health.
Strongly disagree
Somewhat disagree
Neither agree nor disagree
Somewhat agree
Strongly agree
Genetically modified animals are a potential threat to the health of everyone in the United States.
Strongly disagree
Somewhat disagree
Neither agree nor disagree
Somewhat agree
Strongly agree
Genetically modified animals are a potential threat to the genetic diversity of planet Earth and
the environment in general.
Strongly disagree
Somewhat disagree
Neither agree nor disagree
Somewhat agree
Strongly agree
Attention Check Questions
Based upon your reading for this survey, has a genetically modified salmon been approved for
sale in the United States?
Yes
No
I don't know
Which animal was NOT discussed in the reading you did for this survey?
Cow
Salmon
Pig
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Appendix C: Survey Sample Representativeness
Demographic

Frequency

Respondent Percent

Gender
Male
Female
Other

U.S. National
Population Percent*

574
578
16

49.5%
49.1%
1.3%

49.1%
50.9%
N/A

157
185
182
201
217
178
42
3

13.4%
15.8%
15.6%
17.2%
18.6%
15.2%
3.6%
2.6%

13.9%*
14.2%
16.0%
13.4%
8.6%
6.5%
4.4%
1.5%

29

2.5%

4.2%

241

20.7%

27.5%

303

25.9%

21.0%

158
295
111
30

13.5%
25.3%
9.5%
2.6%

8.2%
18.8%
8.2%
1.3%

966
201

82.8%
17.2%

87.5%
12.5%

7

0.6%

0.9%

59
133

5%
11.4%

4.2%
12.3%

1

0.09%

0.1%

888
30

76.1%
2.6%

75.1%
2.4%

Age
18-24
25-34
35-44
45-54
55-64
65-74
75-84
85 or older
Education
Less than a high
school diploma
High School
diploma or
equivalent
Some college, no
degree
Associate Degree
Bachelor’s Degree
Master’s Degree
Doctorate or
professional degree
Race/Ethnicity
Non-Hispanic
Hispanic
American Indian or
Alaskan Native
Asian
Black or African
American
Native Hawaiian or
Pacific Islander
White
Bi-racial/
Multi-racial
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Other
Political Ideology
Very liberal

41

3.5%

5.5%

218

19.5%

Somewhat liberal

231

20.7%

Neither conservative 298
nor liberal
Somewhat
196
conservative
Very conservative
131

26.7%

Prefer not to say

3.9%

Unavailable in
comparable format
Unavailable in
comparable format
Unavailable in
comparable format
Unavailable in
comparable format
Unavailable in
comparable format
Unavailable in
comparable format

43

17.5%
11.7%

*U.S. National Population Data comes from the U.S. Census
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Appendix D: Variable Descriptive Statistics
Dependent Variable Descriptive Statistics
Variable
Measurement
Personal Risk
1 (Strongly disagree/little
threat) to
5 (Strongly agree/extreme
threat)
National Risk
1 (Strongly disagree/little
threat) to
5 (Strongly agree/extreme
threat)
Ecological Risk
1 (Strongly disagree/little
threat) to
5 (Strongly agree/extreme
threat)
The FDA (character affect)
1 (Extremely negative) to
5 (Extremely positive)
The USDA (character affect)
1 (Extremely negative) to
5 (Extremely positive)
The Non-GMO Project (character 1 (Extremely negative) to
affect)
5 (Extremely positive)
FDA Oversight
1 (Extremely negative) to
5 (Extremely positive)
USDA Oversight
1 (Extremely negative) to
5 (Extremely positive)
Total GMO Ban
1 (Extremely negative) to
5 (Extremely positive)
Control Variable Descriptive Statistics
Variable
Measurement
Individualism
Composite I1- I3 (0-12)
I1: Even if some people are at a
0 (strongly disagree) to
disadvantage, it is best for society 4 (strongly agree)
to let people succeed or fail on
their own.
I2: Even the disadvantaged
0 (strongly disagree) to
should have to make their own
4 (strongly agree)
way in the world.
I3: We are all better off when we 0 (strongly disagree) to
compete as individuals.
4 (strongly agree)
Hierarchism

Composite H1-H3 (0-12)
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n
1162

Mean
2.83

SD
1.20

1163

2.84

1.22

1162

3.12

1.19

1158

3.43

0.97

1160

3.44

0.98

1150

3.27

1.02

1159

3.73

1.01

1157

3.75

0.95

1138

2.88

1.29

n
1157
1161

Mean
6.14
2.07

SD
3.10
1.27

1160

2.13

1.24

1160

1.93

1.23

1163

5.20

2.85

H1: The best way to get ahead in
life is to do what you are told to
do.
H2: Our society is in trouble
because we don’t obey those in
authority.
H3: Society would be much better
off if we imposed strict rules and
swift punishment on those who
break the rules.
Egalitarianism
E1: What our society needs is a
fairness revolution to make the
distribution of goods more equal.
E2: Society works best if power
is shared equally.

0 (strongly disagree) to
4 (strongly agree)

1163

1.47

1.03

0 (strongly disagree) to
4 (strongly agree)

1163

1.75

1.26

0 (strongly disagree) to
4 (strongly agree)

1163

1.97

1.27

Composite E1-E3 (0-12)
0 (strongly disagree) to
4 (strongly agree)

1157
1160

7.32
2.35

3.08
1.23

0 (strongly disagree) to
4 (strongly agree)

1160

2.57

1.129

E3: It is our responsibility to
reduce the differences in income
between the rich and the poor.
Fatalism
F1: Most of the important things
that take place in life happen by
random chance.
F2: No matter how hard we try,
the course of our lives is largely
determined by forces outside our
control
F3: It would be pointless to make
serious plans in such an uncertain
world.
Ideology

0 (strongly disagree) to
4 (strongly agree)

1160

2.39

1.28

Composite F1-F3 (0-12)
0 (strongly disagree) to
4 (strongly agree)

1152
1158

5.02
1.80

2.61
1.08

0 (strongly disagree) to
4 (strongly agree)

1162

1.92

1.19

0 (strongly disagree) to
4 (strongly agree)

1156

1.28

1.13

0 Prefer not to say
1 (Very Liberal) to
6 (Very Conservative)
18-24
25-34
35-44
45-54
55-64
65-74
75-84
85 and older
Hispanic
Not Hispanic
White
Black/African American

1113

2.70

1.37

155
184
182
200
217
178
41
3
201
961
886
130

N/A

N/A

N/A

N/A

N/A

N/A

Age

Ethnicity
Race
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Gender
Education
Religion

Religious Importance

GMO Knowledge

Asian
Other
Biracial/Multiracial
American Indian/Alaskan
Native
Native Hawaiian/Pacific
Islander
Male
Female
1 (<high school diploma) to
7 (doctorate/professional
degree)
Roman Catholic/Orthodox
Protestant
Agnostic/Atheist
Muslim
Mormon
Jewish
Hindu
Buddhist
Other
Extremely important
Very important
Moderately important
Slightly important
Not at all important
Each correct question=1 point
0 to 10
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59
41
38
7
1
573
575
1162

N/A

N/A

3.77

1.46

1132

N/A

N/A

1102

N/A

N/A

1163

4.20

2.17

Appendix E: OLS Regressions, Fully Specified Narrative Structure Models
Personal
Risk
Intercept
1.772***
(0.2762)
Age
0.0013
(0.0225)
Education
-0.0066
(0.0256)
Gender
0.2096**
(0.0726)
Ethnicity
0.0479
(0.0950)
Race
0.0309
(0.0888)
Religion
-0.1075
(0.0819)
Religious
0.1591***
Importance
(0.0277)
Ideology
0.0549
(0.0317)
GMO
-0.1103***
Knowledge
(0.0176)
Individualism 0.0427*
(0.0139)
Hierarchy
0.0042
(0.0142)
Egalitarianism 0.0393**
(0.0140)

National
Risk
1.7092***
(0.2824)
-0.0051
(0.0230)
-0.0069
(0.0262)
0.2469**
(0.0742)
0.0170
(0.0972)
0.0473
(0.0908)
-0.1609
(0.0838)
0.1441***
(0.0283)
0.0742*
(0.0323)
-0.0969***
(0.0180)
0.0453*
(0.0143)
-0.0048
(0.0145)
0.0414**
(0.0143)

Planetary
Risk
2.036***
(0.2858)
-0.0303
(0.0233)
0.0053
(0.0265)
0.2950***
(0.0751)
0.0757
(0.0983)
0.1001
(0.0919)
-0.0837
(0.0849)
0.1012***
(0.0287)
0.0574
(0.0327)
-0.0399*
(0.0182)
0.0271
(0.0144)
-0.0302*
(0.0147)
0.0386*
0.0145

FDA

USDA

2.651***
(0.2294)
0.0349
(0.0187)
-0.0093
(0.0213)
0.0805
(0.0603)
-0.1070
(0.0788)
-0.0384
(0.0738)
0.0766
(0.0680)
0.0335
(0.0230)
-0.0711**
(0.0262)
0.0282
(0.0146)
-0.0032
(0.0116)
0.0562***
(0.0118)
0.0373*
(0.0117)

2.348***
(0.2293)
0.0404*
(0.0187)
-0.0106
(0.0213)
0.0519
(0.0603)
-0.2006
(0.0788)
-0.0907
(0.0737)
0.1768
(0.0679)
0.0417
(0.0230)
-0.0279
(0.0262)
0.0450**
(0.0146)
0.0083
0.0116
0.0496***
0.0117
0.0281*
(0.0116)
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NonGMO
2.040***
(0.2401)
0.0414*
(0.0196)
-0.0504*
(0.0224)
0.1650**
(0.0631)
0.0124
(0.0830)
-0.0693
(0.0773)
-0.0230
(0.0712)
0.0924***
(0.0240)
-0.0202
(0.0274)
0.0226***
(0.0153)
0.0317**
(0.0121)
0.0206
(0.0123)
0.0706***
(0.0122)

FDA Reg
2.66***
(0.2386)
0.0272
(0.0194)
0.0241
(0.0221)
0.0296
(0.0626)
-0.0452
(0.0821)
-0.1087
(0.0766)
0.1292
(0.0706)
0.0289
(0.0239)
-0.0412
(0.0273)
0.0588***
(0.0152)
0.0058
(0.0120)
0.0231
(0.0122)
0.0422**
(0.0121)

USDA
Reg
2.662***
(0.2253)
0.0459*
(0.0183)
0.0005
(0.0209)
0.0281
(0.0592)
-0.0032
(0.0773)
0.0296
(0.0723)
0.0986
(0.0668)
0.0322
(0.0226)
-0.0460
(0.0258)
0.0652***
(0.0143)
-0.0026
(0.0114)
0.0259*
(0.0115)
0.0542**
(0.0114)

Total
Ban
1.503***
(0.2917)
0.0364
(0.0239)
-0.0777**
(0.0272)
0.3382***
(0.0767)
0.0636
(0.1003)
0.0952
(0.0938)
-0.0733
(0.0866)
0.1193***
(0.0293)
0.0314
(0.0332)
-0.0798***
(0.0185)
0.0715***
(0.0148)
0.0024
(0.0149)
0.0619***
(0.0148)

Fatalism
Individualist
Narrative
Hierarch
Narrative
Egalitarian
Narrative
Adj. R2
n

0.0176
(0.0151)
0.0467
(0.0499)
0.0065
(0.0506)
0.1336**
(0.0451)
0.1191
1045

0.0185
(0.0154)
0.0870
(0.0512)
0.0085
(0.0515)
-0.0975
(0.0519)
0.1029
1045

0.0259
(0.0156)
0.1101*
(0.0518)
0.0164
(0.0521)
-0.1237**
(0.0524)
0.0654
1045

-0.0019
(0.0125)
-0.0320
(0.0414)
-0.0682
(0.0416)
0.1424**
(0.0419)
0.1141
1044
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0.0138
(0.0125)
-0.0743
(0.0414)
0.0940*
(0.0417)
0.0298***
(0.0118)
0.1283
1044

-0.0096
(0.0131)
0.0420
(0.0430)
0.0579
(0.0436)
-0.0624
(0.0436)
0.1232
1036

0.0051
(0.0130)
0.0468
(0.0430)
0.2289***
(0.0435)
0.0564
(0.0387)
0.1073
1042

-0.0047
(0.0123)
0.1143**
(0.0408)
-0.0275
(0.0408)
0.0676
(0.0411)
0.1045
1041

0.0341
(0.0159)
0.0159
(0.0149)
-0.0609
(0.0532)
-0.2839***
(0.0530)
0.1299
1051

Appendix F: Abbreviated NPF Code Sheet
Policy narrative number:______ Date of narrative (month and year):______
Advocacy Coalition: Pro-GM Animals Coalition______Anti-GM Animals Coalition______
Group or individual within the coalition authoring the policy narrative:_____________________
Document type: ________
CORE STORY ELEMENTS

1. HERO/ALLY.
Who is/are the direct or implied hero(es)/allies identified in the narrative? _____ TOTAL
_____1a. business/industry is hero:
_____1b. conservationists/environment is hero:
_____1c. government/public sector is hero:
_____1d. cultural/historical concerns is hero:
_____1e. other heroes not in above categories:
2. VILLAIN.
Who is/are the direct or implied villain(s) identified in the narrative? _____TOTAL
_____2a. business/industry is villain:
_____2b. conservationists/environment is villain:
_____2c. government/public sector is villain:
_____ 2d. cultural/historical concerns is villain:
_____2e. other villains not in above categories:
3. VICTIM.
Who is/are the direct or implied victim(s) identified in the narrative? _____TOTAL
_____ 3a. wildlife/nature/environment is/are victim(s):
_____3b. economic concerns is/are the victim(s):
_____3c. cultural/historical concerns is/are victim(s):
_____3d. other human concern(s) is/are victim(s):
_____ 3e. both bio and anthropocentric
4. STORY TYPE.
Does the narrative have a story type(s)? Yes or No
If yes, what kind? a) stymied progress; b) story of decline; c) change-is-only-an-illusion;
d) helplessness and control; e) conspiracy; f) blame-the-victim; g) truth claim; h) victory
5. CAUSAL MECHANISM.
Does the narrative have direct or implied causal theory/theories? Yes or No
If yes, what kind? a) intentionality; b) mechanical; c) inadvertence; d) accidental
6. SOLUTION.
Does the narrative offer a policy solution? Yes or No
If yes, what is the solution?
7. SCIENCE/EVIDENCE.
Is science/evidence cited in the narrative? Yes or No
If yes, what science is being used? Is the science used to a) support their argument, b)
refute an argument, or c) matter-of-fact
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POLICY NARRATIVE STRATEGIES
8. COSTS.
a. Does the narrative imply or suggest that there are costs to their policy solution?
If yes, who/what entities bear the bear the cost(s)?
Are the costs a) concentrated or b) diffused?
b. Does the narrative imply or suggest that there are costs to the opposed policy solution?
If yes, who/what entities cost(s)?
Are the costs a) concentrated or b) diffused?
9. BENEFITS.
a. Does the narrative imply or suggest that there are benefit(s) to their policy solution?
If yes, who/what entities bear the benefit(s)?
Are the benefit(s) a) concentrated; b) diffused?
b. Does the narrative imply or suggest that there are benefit(s) to the opposed policy
solution?
If yes, who/what entities bear the benefit(s)?
Are the benefit(s) a) concentrated; b) diffused?
10. STANCE.
On the whole, what kind of policy stance does the document or video portray or
construct?
a) winning stance (winning the “war”)
b) winning the battle, losing the war
c) losing stance
d) can’t tell
e) no stance
f) projected to win
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Appendix G: Intercoder Reliability for Chapter 3
Question
Q1 Hero
Q2 Villain
Q3 Victim
Q4 Story Type
Q5 Causal Mechanism
Q6 Solution
Q7 Science/Evidence
Q8a Costs of Their Policy
Q8b Costs of Opposing
Q8b Costs of Opposing
Q9a Benefits of their Policy
Q9b Benefits of Opposing
Q10 Stance
Total

Agreement
(%)
147 (98%)
142 (94.7%)
140 (93.3%)
140 (93.3%)
148 (98.67%)
147 (98%)
148 (98.67%)
139 (92.7%)
137 (91.3%)
135 (90%)
140 (93.3%)
138 (92%)
133 (88.7%)
1834 (94.1%)
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Disagreement
(%)
3 (2%)
8 (5.3%)
10 (6.7%)
10 (6.7%)
2 (1.3%)
3 (2%)
2 (1.3%)
11 (7.3%)
13 (8.7%)
15 (10%)
10 (6.7%)
12 (8%)
17 (11.3%)
118 (5.9%)

Total
Coding
150 (100%)
150 (100%)
150 (100%)
150 (100%)
150 (100%)
150 (100%)
150 (100%)
150 (100%)
150 (100%)
150 (100%)
150 (100%)
150 (100%)
150 (100%)
150 (100%)

Appendix H: Intercoder Reliability for Chapter 4

Source
Google
Twitter
Live Journal
Public Comments
Google
Twitter
Congressional Records
Open Responses

Study 1
Agreement (%)
179 (89.1%)
106 (89.1%)
33 (94.3%)
180 (92.8%)
Study 2
26 (89.6%)
46 (93.9%)
Study 3
54 (91.5%)
Study 4
230 (88.5%)

187

Disagreement (%)
22 (10.9%)
13 (10.9%)
2 (5.7%)
14 (7.2%)

Total Coding
201 (100%)
119 (100%)
35 (100%)
194 (100%)

3 (10.4%)
3 (6.1%)

29 (100%)
49 (100%)

5 (8.5%)

59 (100%)

30 (11.5%)

260 (100%)

